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ADMINISTRATION OF ARTIFICIAL PNEUMOTHORAX UNDER FLUORO- 
SCOPIC GUIDANCE 

By JOHN BLADY, M D , and LOUIS COHEN, M D , Plnladelphm 

Departments of Roentgenology and of Diseases of Chest, Temple University Medical School 

and Eaglenlle Sanatonura 


T ^=HE following presentation is a prelimi- 
nary report of speaal artifiaal pneu- 
mothorax work bemg earned out for 
the past several months at Temple Uni- 
versity Hospital, namely, the admmistra- 
tion of artifiaal pneumothorax under direct 
fluoroscopic gmdance For many years 
large numbers of pneumothorax cases have 
been receivmg refills m this hospital, with 
the development of a large pneumothorax 
dime Such a dime is absolutely essential 
for the follow-up treatment of patients dis- 
charged from hospitals and sanatona 
The routme procedure m the artifiaal 
pneumothorax dime has been to fluoro- 
scope the patient m the upnght position 
immediately before the treatment The 
fluoroscopic exammation mcludes a direct 
fluoroscopic tracmg of the entue chest, 
with particular reference to the shape and 
posihon of the collapsed lung The patient 
is then sent to the operatmg room, placed 
m the usual pneumothorax position, lying 
on the "good” side, and given four or five 
hundred cubic centimeters of mtrogen m 
the usual way Encountering difficulty 
m the admimstration of gas to a formerly 
easy case whose fluoroscopic tracmg showed 
a wen collapsed lung suggested to one of us 
(J B ) the possibihty of givmg the treat- 
ment duectly under fluoroscopic gmdance 
This treatment was successfully performed 
with the aid of the fluoroscope -without the 
slightest difficulty Smee then a regular 


speaal chmc has been hdd every week for 
the treatment of difficult cases under 
fluoroscopic guidance, -with gratifying re- 
sults This chmc has proven of inestimable 
value to us, and failure to find any refer- 
ence to this type of work m the literature 
has prompted us to desenbe our procedure 
After the first few refills were performed 
by the fluoroscopic method it became 
clear to us that the umversally routme 
method of fluoroscopic control of pneumo- 
thorax cases suffers frequently from a very 
glaring error The usual method em- 
ployed m most chmes is to fluoroscope the 
patient m the upnght position just before 
the treatment and then to adrmmster the 
gas -with the patient lymg on a stretcher 
Often a marked change m the fluoroscopic 
appearance of -the collapsed lung occurs 
when the patient is changed from the up- 
nght position to the lateral decubitus 
pneumothorax position To determme just 
what does happen we have routmely fluoro- 
scoped all our patients m the upnght and 
m then exact pneumothorax position -with 
the honzontal ray, and have found very 
defimte differences which wiU be desenbed 
m the accompanymg diagrams It is very 
easy to understand why occasional diffi- 
culty m givmg a refill occurs when one has 
accurate evidence of the difference m the 
^o fluoroscopic traemgs of the same case 
it required merely a fluoroscopic study of 
a few cases with the horizontal ray to 
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demonstrate to us that this method is m- so easy and simple as to cause us to feel 
dispensable It gives us a much more ac- that pneumothorax treatment m a parhcu- 
curate picture of the position and shape of lar case should never have to be discon- 



Fiff 1 Case I The diagram in the upnght positioms a ventr^ projecUon 

and shows an apical collapse The lateral decubitus position ° 

reveals a partial collapse of aU portions of the right lung except^at ^ 

blood-spittmg sequel® ..nnvht nosiUon is a ventral projecUon 

Case n The tracing made in upnght ^s.Ujin 

while the horizontal is a ^'’'■^;iP™^^Vi„ose Sd may ^ the cause of dilEculty 

costophrenic angle prevMts a^^ c 11 ^p^ Y at the right 

m adrfluusteniig the refill treatment 
costophreiuc angle 


the collapsed lung at the time of the treat- 
ment, thus mmnmzmg difficulty and, m 
some cases, danger of lung mjuiy 

Fluoroscopic pneumothorax admimstra- 
tion, we beheve, is mdicated ui any case 
in which the operator has difficulty m 
dome a refill The treatment is given 
^th ease and accuracy and the fluoro- 
scopist can mdicate to the operator the 
exact mterspace to use, can 
needle enter the pleural ca^^ty, and see th 
lung coUapse as though he were looking 
directly mto the pleural ca\nty There is 
no harm to the patient and the technic is 


tmued solely because of difficulty of ad- 
ministration of the gas In the compara- 
tively short time dunng which we have 
been avaihng ourselves of this additional 
help m pneumothorax technic, it has al- 
ready given us a feeling of assurance about 
difficult cases which we never had before 
Now we know that when a patient m 
the regular dime gives us trouble, the 
treatmLt can usually be contmued with- 
out difficulty under fluoroscopic guidance 

This method may also 

hdpful in mitial cases and m tpnng to find 

Sated fluid m the pleural caxnt> for 
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patent on his Side, on the other liand, an apic.il collapse, wth a small amount of 
adhesion nhicl. prcsonlcd the m,d-porlion nu.d oicrlying the lung, which appeare to 
Of the lung from collapsing \\as demon- be adherent to the thoracic cage Thisap- 


[jff 

S(t 
Ufl . 

lO- 


1 



4 Case VI The two upright diagrams arc ventral projections and 
the other two arc dorsal projections Because on several occasions difficulty 
''^^encountered in finding a pneumothorax pocket, fluoroscopic guidance was 
used and enabled us to find a ■verj small pocket of air at the costophrcnic angle 
into which the needle could be saftlj mtroduced Note change in position of 
lung when patient is studied in the lateral dccubitu- position 


hoTve^i below this adhesion, 

^ large pneumothorax was 
fflenfe^ several occasions treat- 

axju ^^^stered through the usual 
Ihen^ caused blood-spittmg Smee 
Siven ^ have been successfully 

of arro ^ ^stophremc angle (at position 

lower ^ ^ demonstrates 

TO ^ ^^csions No appreaable 
'^UansedT l^be appearance of the 

Pnagected'^^ patient lay on the 

^ greater adhesions prevented 

^orax ne^i Insertmg the pneumo- 

difficultv ^ ^ region might lead to 

Case ^'buinistermg the treatment 
and ’fl ^ upnght roentgeno- 

uoroscopic diagram reveal an 


pearance is suggestive of an obliterative 
pneumothorax Fluoroscopic study with 
the patient m the lateral decubitus posi- 
tion showed the lung to be well collapsed 
and not adherent to the chest wall In 
this position the fluid shifted to the medi- 
astinal aspect of the left apex 
Case IV, DC A case of hydropneumo- 
thorax showing the importance of studying 
the patient while he is l)ang on the im- 
affected side The shiftmg of the fluid 
reveals a large pneumothorax and a good 
collapse of the lung 
Case V, J B , 21 years of age The lung 
is adherent at the left apex At the left 
base the lung is suffiaently collapsed to 
visualize a small pneumothorax pocket, 
this is better demonstrated when the pa- 
tient IS examined in lateral decubitus Un- 
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illuminated with a red light, thus prondmg A consideration of vital importance is the 
sufficient lUummation for prepanng the exposure of the operator’s unprotected 
skin and for the operator to obsen'^e the hand to the primary beam We have made 
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Fig 3 Case V Diagrams of the chest showing the position of the left 
lung before and after treatment The upright and horizontal posiUon diagrams 
are ventral projections Arrow indicates position of pneumothorax needle 
during treatment 


manometnc oscillations and the amount 
of flmd m the bottles without mterfermg 
with fluoroscopic visualization Our pres- 
ent source of hght is a smaU portable flash- 
hght fitted with a red filter 

The most smtable place for the msertion 
of the needle is located fluoroscopically 
The is prepared with iodine and two 
apphcations of alcohol and the patient is 
draped Local anesthesia is employed m 
every case Under fluoroscopic gmdance 
the needle is introduced mto the pleur^ 
space and its position is always caref^y 
observed, especially m those cases m which 
the needle is mtroduced at the costophremc 
Tngle or mto a ver>^ small pneumothormv 
pocket While the air is being injected 

mto the pleural cainty J 

lung and change in the position of the lung. 
dSphragm, heart, and mediastinum are 
earefuUy obser\’’ed 


it a practice to use as small an aperture as 
possible and to keep the operator’s hand 
out of the beam at all costs With this m 
mind we have devised a lead shield which 
is readily attached to the operator’s arm 
and alwa}^ offers adequate protection to 
the hand m case it may be exposed mo- 
mentarily to the primary beam 


report of cases 

The followmg selected cases illustrate a 
V common differences between the fluoro- 
)pic tracmgs made with the patient m 
: upnght position and m lateral decubi- 
; In these cases the fluoroscopic pneu- 
ithorax technic proved to be of great 

Case I E T Examination of the chest 
th the patient upnght revealed a mim- 
tl collapse of the nght apex With the 
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fluoroscopic examination of the patient in 
the lateral decubitus position is essential 
for a better understanding of the actual 
difficulties that one may encounter when 
gl^^ng a pneumothorax refill and for locali- 
zation of the most suitable space for the 
msertion of the pneumothorax needle This 
has led us to the follomng conclusions 

1 The fluoroscopic and roentgeno- 
graphic appearances which have led to the 
charactenzation “selective pneumothorax” 
are often completely absent when the 
patient assumes a honzontal position 
Present-day conceptions of so-called “se- 
lective pneumothorax" must be modified 

2 Any case which presents difficulty 
dunng admimstration of the refill should 


have the advantage of fluoroscopic gmd- 
ance before further treatment is discon- 
tinued All guess-work in the difficult 
cases has been replaced by direct observa- 
tion and accurate guidance The feeling 
of relief and assurance which has come to 
us through this procedure is hard to ex- 
press on the wntten page 

3 The carrying out of the pneumo- 
thorax treatment under fluoroscopic guid- 
ance should be reserved for difficult cases 
only In these cases it is an indispensable 
adjunct to our armamentanum m collapse 
therapy 

Further obseix'ations that may follow a 
larger expenence ivith this work will be re- 
ported at a later date 
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der fluoroscopic guidance the pneumo- easily introduced under fluoroscopic guid- 
thorax needle was introduced at the ance 

costophrenic angle and a successful col- Altogether, we have studied SO pneumo- 



obtained as is shown by the two lower diagrains 


lapse of the lung was obtained without 
encountering any difficulty whatever 

Case VI, I G The upper two diagrams 
show the appearance of the right chest be- 
fore treatment Because of difficulty m 
the admimstration of the treatment m the 
right axilla, the pneumothorax needle was 
inserted at the costophremc angle, even 
though the pneumothorax space was mim- 
mal The position of the needle was care- 
fully watched and at no tune was there any 
danger of mjnry either to the lung or to the 
diaphragm 

The lower two diagrams show the resul - 
me pneumothorax 

Case VII, E M. This patient, as m Case 
6, illustrates the costophremc pocket of gas 
mto which the pneumothorax needle was 


thorax patients for comparative data on 
the position of the thoraac viscera m the 
upnght and m the lateral decubitus posi- 
tions To date, we have given 40 pneumo- 
thorax treatments under fluoroscopic gmd- 
ance to 20 mdividual pneumothorax pa- 
tients We have attempted the admims- 
tration of imtial pneumothoraces ivith this 
procedure but as yet a sufficient number 
have not been performed to properly 
evaluate its usefulness 

SUJIMARY 

We have studied SO individual pneumo- 
thorax cases to determine the difi-erence in 
the appearance of the chest m the upnght 
and in the lateral decubitus positions The 
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III “Precancerotis Dermatoses ” — 

(A) Xeroderma pigmentosum (fre- 
quently) 

(5) Senile keratoses and keratoses whieh 
are the sequelae of radiotherapy, 
arsemc, and tar (occasionally) 
Basal-cell epithelioma never de- 
velops m true cases of Bowen’s and 
Paget’s diseases 

HISTOLOGY AND EMBRYOLOGY 

The complexity and divergent views re- 
gardmg the embryology of the epidermis 
and cutis, the status of the so-called base- 
ment membrane, and the relationship be- 
tween elastic tissue, connective tissue, and 
Gitterfasern is reviewed by Lynch (43) and 
also Pmkus (68) The hair folhcle results 
from an mvagination of the epidermis, and 
the outer root sheath of the folhcle is com- 
posed of basal cells, as is also the outer 
layer of the sweat ducts and sebaceous 
glands My observations, which support 
Peck’s views that both basal and dendritic 
cells are melanoblasts and that dendntic 
cells are probably modified basal cells, ad- 
mit that the queshon of pigment-formation 
is not yet settled (51) Pigment-contammg 
cells are normally seen m the outer root 
sheath only to the depth of the rete ndges, 
although the cells of the hair matrix and 
bulb give a positive dopa reaction (67) In 
my expenence, the basal cells of the epider- 
mis have pnckles or mtercellular badges 
comparable to the pnckle-ceU layer I like- 
wise am m accord with the views of Brod- 
ers (10) and Hansemann regardmg the ana- 
plasia and deddferentiation of mdividual 
cells A basal tumor cell that retams its 
abihty to form pigment is more differen- 
tiated and, therefore, less mahgnant than a 
basal tumor cell which multiphes without 
the formation of pigment Only the basal 
cells and a varymg number of layers of 
pndcle cells above them are potentially 
neoplastic, as cells that have undergone 
even partial keratmization are no longer 
capable of reproduction 
This study is based on twelve years’ clim- 
cal and histopathologic observations of cu- 


taneous neoplasms The tissue for the 
most part has been fixed m formahn or ab- 
solute alcohol and stained routmely with 
hematoxyhn and eosm, van Gieson’s stain, 
elastin H, or Unna’s acid orcem and poly- 
chrome methylene blue for elastic fibers, 
and m many cases with silver nitrate stain 
for melamn and Maersch’s modification of 
the Bielschowsky stain for Gitterfasern In 
some cases Unna’s neutral orcem, Mas- 
son’s tnchrome stain, and similar connec- 
tive tissue stains, vanous silver stams for 
nerve fibers, and frozen sections for “dopa” 
were studied 

BENIGN FORMS OF BASAL-CELL EPITHELIOMA 

Eprtliehama Adenotdes Cyshcum, Syrtn- 
goma, aiid Cyhiidroma — ^The typical cases 
of epithehoma adenoides cysticum, syrin- 
goma, and cyhndroma may be differen- 
tiated clmically by their different size and 
situation of the lesions (76) The first may 
have a hereditary basis, the others appar- 
ently have not In many cases, however, 
chmcal and histologic features of two or 
more of these conditions are seen m the 
same mdividual (36, 53 and 82) or even m 
the same specimen for biopsy (35, 75 and 
80) Whereas, cyhndroma is usually con- 
fined to the scalp (71), I have seen several 
cases m which a sohtary lesion occurred on 
an arm or leg, which histologically pre- 
sented the rather characteristic hyahne 
changes withm and about the nests of tu- 
mor cells None of these conditions chm- 
cally suggest a mahgnant process 

Ingels’ patient (Fig 1-A), whom I was 
able to observe chmcaUy and pathologi- 
cally for a period of years, presented both 
chmcal and histopathologic features of epi- 
thehoma adenoides cysticum, synngoma, 
and adenoma sebaceum (Pnngle) The 
case was also unusual dmically m that 
lesions first appeared when the patient was 
36 years of age, rather than in childhood 
The generalized distribution and small size 
of the mdividual lesions, together with the 
mvolvement of the dorsum of the phalan- 
geal ]omts, suggested the clinical diagnosis 
of pitynasi? rubra pilans Wax recon- 
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III WISH to discuss the histogenesis of be- 
nign and mahgnant forms of basal-cell 
epithehoma of the skin proper, admit- 
tmg the fallacy of attemptmg to solve the 
pathogenesis of a given tumor from study 
of the morphologic changes only The ob- 
servation of many types of epithehoma m 
various stages of development, compared 
with the chmcal findings and subsequent 
course of the type of neoplasm m quesbon, 
permits, I beheve, the drawing of conclu- 
sions regarding their histogenesis I favor- 
Krompecher’s concept of the basal-cell on- 
gin of these tumors, but I shall attempt, 
nevertheless, to clarify divergent points of 
view as expressed recentiy by Haythome, 
who supports Mallory’s (46 and 47) con- 
cept of a hair-matiix ongm for Basalzelleit- 
krebse (Krompecher), and by Glasunow, 
who expressed the behef in their bemgn and 
dysontogenebc nature, and would caU these 
tumors “faaal fissure cancroids” or ‘‘haut 
carcmoid ” 

Confusion has arisen, I beheve, through 
failure to distmguish between the bemgn 
and mahgnant forms of basal-cell epitheh- 
omas, to study lesions m their earhest stages, 
and to prove by serial secbon or various 
methods of reconstrucbon their ongin pn- 
manly from hair folhcle, sweat gland, or 
" sebaceous gland The term "epithehoma” 
'mcludes both bemgn and mahgnant cuta- 
neous neoplasms, because a sharp distmc- 
bon between the two is not always pos- 
sible (36) The term “carcmoma” is re- 
stricted to rare cases of adenocarcmomas of 
sweat glands and sebaceous glands, and to 
metastabc lesions m the skin from carci- 
noma elsewhere m the body Although I 
have read well over a thousand arbdes on 
epithehoma, I shall refer only to the more 
recent and perbnent hterature The reader 
IS also referred to various chapters m Jadas- 
sohn’s Handbuch (2, 8, 27, 54, and 73), es- 
peaally, and to the new edibons of Orms- 
• Submitted for publication April 23 1935 


by’s and Sutton’s textbooks on dermatol- 
ogy and those on dermatohistopathology 
by Freiboes, Cans, and McCarthy 

To simphfy the discussion, a working 
classificabon of basal-cell epithehoma is 
given, recogmzmg the fact that the so- 
caUed epithehal nevi (referrmg espeaally 
to verruca semhs), nevus pigmentosus, and 
melano-epithehoma may not properly be- 
long m this group, and that bansibons be- 
tween bemgn and mahgnant forms of epi- 
thehoma frequently occur I shall discuss 
histopathologic changes and embryologic 
and ebologic factors m the vanous sub- 
groups 

CLASSIFICATION OF EPITHELIOMA PRESUM- 
ABLY OF BASAL-CELL ORIGIN 

I Bemgn — 

(A) Epithehoma adenoides cysbcum 

(Brooke), mcluding tncho-epithe- 
homa Qansh) and adenoma seba- 
ceum (Prmgle) 

(B) Cylindroma (nevus epithehoma cyl- 

mdromatosis — Gans, endothehoma 
capibs — Spiegler) 

(C) Syrmgoma (s 3 rnngocystadenoma) 

(D) Epithehal nevi Qadassohn and 

Gans) 

1 Verruca semhs, mcludmg derma- 
tosis papulosa mgra 

2 Sweat gland and sebaceous gland 
nevi of vanous types 

(E) Nevus pigmentosus 

II Malignant — 

(A) Basal-cell epithehoma (Elrompech- 

er’s BasaJzellenkrebs) 

1 Superfiaal epithehomatosis (ery- 
thematoid bemgn epithehoma — 
Little) 

(B) Basal-squamous-cell epithehoma 

(C) Melano-epithehoma arising from 

basal or dendnbc cells or both, in- 
cluding melanobc whitlow and so- 
called lenbgo mahgna 
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strands to normal sweat glands, probably be- hand, and where such glands normally do 
cause the cells of the sweat glands, per se, are not occur 

too differentiated as a rule to give nse or to It becomes evident that even in the case 



Fig 2 (A) Verruca senilis of forehead Solid type with cysts and strands simulating 

tncho-epithehoma Marked deposit of melanin pigment in basal cells also some m chromato 
phores m cuus, (B) verruca senilis near ear— verrucous type Note acanthosis and hy- 
perkeratosis. as as pigmented basal cells and apparent involvement of hair follicle (silver 
nitrate and hematoxylin) 


revert to a basal-cell tumor Defimte con- 
nection with normal sweat glands has not 
been proved m any case of epithelioma ade- 
noides cysticum Weidman (83) emphasized 
that one cannot classify precisely each be- 
mgn cutaneous epithehoma either as a tu- 
mor or sweat duct or hair folhcle, or as a tu- 
mor of the superfiaal epidermis, because all 
three can be denved from a common embry- 
onal structure, namely, the skm plate of Re- 
mak, which is at first not a sweat duct, epi- 
dermis, or hair folhcle If the skm plate has 
fully differentiated, then one sees, as in Stil- 
hans’ case, a sweat gland in one place, a 
hair folhcle m another, and a Efrompecher 
epithehoma in another Kyrle (39) would 
attnbute syrmgoma to aberrant apocnne 
glands, a view which I have been unable to 
substantiate m seven cases which I have 
studied 

I wish to pomt out that even true meta- 
plasia may occur m the cells of the epider- 
mis that have begun to differentiate toward 
sweat ducts This was evidenced in a case, 
reported by Walther and myself, m which 
metaplasia toward mucmous glands was 
seen in a verrucous lesion of the pahn of the 


of epithehoma adenoides cysbcum (tncho- 
epithehoma), ongm IS not solely from the 
walls or matrix cells of a hair folhcle All 
these tumors may be regarded as bemgn 
basal-cell growths, although some cases of 
synngoma (82) and cylmdroma may be re- 
garded as harmatoma m the sense of Al- 
brecht, t e , a tumor which is formed from 
misplaced embryomc cells I do not beheve 
that any of these tumors are potentially 
malignant except that any epithehal pro- 
liferation, when subjected to trauma, im- 
tation, or madequate removal, may un- 
dergo mahgnant change 

Verriica Sentlts — Verruca senihs has 
been designated by Becker as a basal-cell 
growth He apparently regarded as unim- 
portant the defimte phenomena of keratim- 
zation and cormfied cysts, which are pres- 
ent, and which as a rule do not connect with 
either hau folhcles or sebaceous glands 
Freudenthal, Freudenthal and Spitzer, and 
I (58) have emphasized the occasional his- 
tologic resemblance of verruca senihs to 
tncho-epithehoma, m certam areas the 
growth may be chiefly basal-cell m charac- 
ter, and the formation of pigment usually 
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Section of senal sections from a portion of Society, in October, 1934 (Arch Dennat 
the nevoid plaque on the back, and of a and vSyph , May, 1935, 31, 738), which tn- 
lesion on the dorsum of the hand, revealed eluded specimens for biopsy of the early 



Fig 1 Epithelioma adenoides cysUcum with features of syrmgoma 
(IngSs) (A) Multiple pomts of origin of epithelial strands and cysts 
from epidermis, hair follicle and atypical sweat ducts with comma like 
tail (B) wax reconstruction of serial sections showmg interrelation 
between epidermis cysts ducts and hair follicles (the bulbous areas 
represent cysts of vanous ongin) 


that the ongm of the epithebal strands and lesions on the trunk and thigh, I am con- 
cysts was not only from the hair-matnx vmced that the changes start mtra-epider- 
cells and basal cells of the outer root mally, some of the cell nests, strands, and 
sheath of the hair foUicle, but also from the cysts developing into rudimentary hair fol- 
basal cells of the epidemus and the more hcles and others mto strands which resem- 
superficial portions of the sweat ducts ble sweat ducts, occasionally, an epithelial 
(Fig 1-B) strand showed abortive attempts to form 

After further observation of the patient sebaceous cells It was impossible to trace 
at themeetmgof the Chicago Dermatological a direct connection of the sweat-duct-like 
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Strands to normal sweat glands, probably be- hand, and where such glands normally do 
cause the cells of the sweat glands, per se, are not occur 

too differentiated as a rule to give nse or to It becomes evident that even in the case 



Fig 2 (A) Verruca seniUs of forehead Solid type with cysts and strands simulating 

tncho-epithehoma Marked deposit of melanin pigment in basal ceUs , also some in chromato- 
phores in cuUs, (B) verruca senilis near ear — verrucous type Note acanthosis and hy- 
perkeratosis as well as pigmented basal cells and apparent involvement of hair follicle (silver 
nitrate and hematoxylin) 


revert to a basal-cell tumor Defimte con- 
nection with normal sweat glands has not 
been proved m any case of epithelioma ade- 
noides cysticum Weidman (83) emphasized 
that one cannot classify preasely each be- 
mgn cutaneous epithehoma either as a tu- 
mor or sweat duct or hair folhcle, or as a tu- 
mor of the superfiaal epidermis, because all 
three can be denved from a common embry- 
onal structure, namely, the skm plate of Re- 
mak, which is at first not a sweat duct, epi- 
dermis, or hair folhcle If the skm plate has 
fully differentiated, then one sees, as m Stil- 
hans’ case, a sweat gland m one place, a 
hair folhcle m another, and a Krompecher 
epithehoma m another Kyrle (39) would 
attnbute syringoma to aberrant apocnne 
glands, a view which I have been unable to 
substantiate m seven cases which I have 
studied 

I wish to pomt out that even true meta- 
plasia may occur m the cells of the epider- 
mis that have begun to differentiate toward 
sweat ducts This was evidenced in a case, 
reported by Walther and myself, in which 
metaplasia toward mucmous glands was 
seen in a verrucous lesion of the palm of the 


of epithehoma adenoides cysticum (tncho- 
epithehoma), ongm is not solely from the 
walls or matnx cells of a hair folhcle All 
these tumors may be regarded as bemgn 
basal-cell growths, although some cases of 
syringoma (82) and cyhudroma may be re- 
garded as harmatoma m the sense of Al- 
brecht, t e , a tumor which is formed from 
misplaced embryomc cells I do not believe 
that any of these tumors are potentially 
mahgnant except that any epithehal pro- 
hferabon, when subjected to trauma, im- 
tation, or inadequate removal, may un- 
dergo mahgnant change 

Vernica Semhs — ^Verruca semhs has 
been designated by Becker as a basal-cell 
growth He apparently regarded as unim- 
portant the defimte phenomena of keratmi- 
zation and comified cysts, which are pres- 
ent, and which as a rule do not connect with 
either hair follicles or sebaceous glands 
Freudenthal, Freudenthal and Spitzer, and 
I (58) have emphasized the occasional his- 
tologic resemblance of verruca semhs to 
tncho-epithehoma, m certam areas the 
growth may be chiefly basal-cell m charac- 
ter, and the formation of pigment usually 
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IS marked Pnckle cells are also present m 
these strands of epithehal cells (Fig 2-^) 
In the verrucous and hyperkeratotic forms 
of the disease (58), and in contradistmction 
to Becker’s statements (4), definite acan- 
thosis (hyperplasia of pnckle cells) is very 
obvious, as may be seen m Figure 2-B In 
all forms of verruca semhs, the cysts repre- 
sent mvagmation of the epidermis, and are 
composed of stratum comeum, this is the 
result of a relativel)’' normal and regular 
cycle of keratimzation (34) Because of 
this, I would prefer to group verruca semhs 
with delayed epithehal nevi Several 
authors, Eller and Anderson, and Becker 
(5), have referred to benign not nevoid 
melanoepithehoma of Bloch (7) and have ig- 
nored the fact that Bloch’s cases were sub- 
nutted for publication simultaneously with 
those of Freudenthal, and probably without 
knowledge of Freudenthal's concept of dif- 
ferentiation of verruca semhs and keratoma 
semle Judgmg from Bloch’s description 
and illustrations, both Dorffel and I (17) 
beheve that Bloch's first case fulfills the 
histologic requirements of a pigmented m- 
tra-epidermal epithehoma of Jadassohn, 
with both basal-cell and squamous-cell 
growths m stiu, whereas, his second case 
fulfills aU the requirements of a verrucn 
semhs, as does Becker’s Figure 21 of his 
Case 7, m a recent article m the American 
Jour ml oj Cancer (3), and also Figure 47 of 
EUer and Anderson, and probably Hay- 
thome’s Figures 18 and 19 It is this pe- 
duncnilated elevated type of verruen semhs 
whicdi may be confused cdimcally with a 
vemicnus pigmented nevus, and which, be- 
cause of the excessive pigment formation 
that gives it a black appearance, may be 
considered a true melanoma, and therefore 
be exased Occasional mstancss m which 
verruca semhs has undergone mahgnant 
change, usually basal-ceU m character, 
have been reported (17 and 69) Eller and 
Ryan reported a questionable case of a 
basal-cell epithehoma on a seborrhac kera- 
tosis I beheve that photomicrographs of 
this case (Figs 10 to 13 m their report) 
show a typical picture of the sohd type of 
verruca semhs, ivith bemgn proliferation of 


basal cells I have seen a few cases of ver- 
ruca semhs which have shown basal-cell or 
even squamous-cell mahgnant change, but 
only as the result of repeated trauma and 
imtation, or madequate removal I agree 
with Freudenthal that verruca semhs is a 
bemgn process which rarely reveals either 
chmeal or pathologic evidence of mahgnant 
change 

lSlen)us Pigmentosum — ^If one accepts 
Peck’s opinion that both basal cells and 
dendntic cells of the epidermis are true mel- 
anoblasts, then one has support for Uima’s 
concept of the epithehal ongm of pig- 
mented nevi Becker (6) has recently sum- 
marized the concept that pigmented nevi 
are Schwannoma, on the basis of Mas- 
son’s concept (48, 49, and 50) of the neuro- 
gemc character of moles Laidlaw pomted 
out the necessity of comparmg the pig- 
mented nevi of human bemgs to amphibian 
or repbhan tactile spots to explam the com- 
plex and confusmg picture of moles which 
affect human bemgs I have seen a fair 
percentage of nevi in which the so-called 
“lames fohaces,’’ which resembled tactile 
corpuscles, were present Masson’s “celles 
clanes” appear to be modified dendntic 
cells From expenence m studymg Gtiler- 
fasern (lattice fibers or reticulum) in van- 
ous dermatoses, and as a result of an mten- 
sive study of a case of gaughoneuroma (60), 

I beheve that it often is very difficult to dis- 
tinguish termmal nerve fibrils from connec- 
tive tissue and Gitterfasern, by differential 
staimng only Broders and Fletcher have 
commented on Masson’s views, and have 
said "It seems reasonable to assume that 
since the nervous system and the epidermis 
develop from the ectoderm, and since moles 
are of epidermal ongm, that their spheroi- 
dal cells which we beheve to be m an un- 
differentated or embryonic state are ata- 
^^stlc to the extent that they are capable of 
differentiatmg mto nenmus tissue, and 
therefore m such a light may be considered 
of a neuro-epithehal nature 

As a bndge or gap between bemgn and 
mahgnant basal-cell neoplasms of the skin, 
Nomland’s case, which histologically 
showed malignant basal-cell epithelioma 
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that chnically resembled bemgn pigmented 
basal-cell nevi, is a good example In this 


cheek of a man aged 32 years, and which 
had been diagnosed clinically as a nevus 



Fig 3 (A) Nevus sebaceus plus a large basal-cell tumor whose connec- 

tion with the basal cells of the epidermis could he traced but not to imir fol- 
hcles, to the dilated sweat glands beneath same, or to the sebaceous nevus, 
(B) mtra-epidermal epithelioma Qadassohn), showmg basal-cell epithehoma 
arising from basal cells of epidermis and growing upward instead of down- 
ward, also area of squamous-cell epithelioma tn stUt 


connection, see Figure "i-A of a lesion,which sebaceous The histopathologic picture at 
had been present for twelve years on the the left is that of a nevus sebaceous There 
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are early proliferative changes in the hair 
follicles, and at the nght there is a tumor 
mass, which was diagnosed as basal-cell 
epithelioma, and which was composed of 
basal cells that could be traced m serial sec- 
tions to the basal cells of the epidermis but 
not to either the sebaceous nevus or hair 
follicle or to the dilated sweat glands l)nng 
beneath the tumor mass The columnar 
arrangement of the outer layer of cells, the 
cystic center, and the extravasation of ery- 
throcytes suggested the diagnosis of cylm- 
droma, but inthout corroborative endence 
of hyahne or other changes (See also cases 
of Jadassohn (36) and his Figure 5, and 
Szodoray in which there was a closer rela- 
tion between nevus sebaceous and basal- 
cell epithehoma ) The epithelioma which 
occasionally develops m sebaceous cysts 
may be basal cell m character (15) 

The abihty of patients to present multi- 
pliaty m types of lesions is also exemplified 
by Jadassohn’s case, m whicli a patient had 
psonasis of the hand, which was treated 
with roentgen rays A Bowen-hke roent- 
gen epithehoma developed subsequently m 
one area of the hand, and a low grade 
squamous-cell epithehoma developed m an- 
o^er area of the same hand This was as- 
soaated with an adenoid epithehoma (70), 
which possibly belonged to the bemgn 
sweat gland group The mtra-epidermal 
epithehoma of Jadassohn (Fig 3--B), which 
I beheve belongs properly to a subdmsion 
of superfiaal epithehomatosis, is an ex- 
ample of both basal-cell and squamous-cell 
growths, which occur in the same lesion but 
remam tn situ and, therefore, are relatively 
bemgn m nature (13) 

MALIGNANT FORMS OF BASAL-CELL EPITHE- 
LIOMA 

Basalsellenkrebs (Krompecher) — has 
been repeatedly confirmed that ordmary 
basal-cell epithehoma (Krompecher's Ba- 
salzeJhnkrebs) has a predilection for certain 
regions on the face, namely, the forehead, 
nose, and inner aspects of the cheeks (30 
and 61), w'hich also are frequentl}" the sites 
of the bemgn epithehoma w'hich was men- 


tioned previously McDonagh called at- 
tention to the fact that many mammals, 
espeaally deer, have specialized hairs m the 
orbital facial fold, and explained basal-cell 
epithehoma on the basis of the lack of need 
of thmgs that are present m the lower am- 
mals, and on the basis of hereditary cell 
rests Glasunow expressed the opimon 
that basal-cell epithehoma on the face com- 
menced m and about the Imes of fusion of 
the embryomc facial processes Paljt- 
schewsky emphasized the fact that basal- 
cell growth appear m areas, which are weU 
supphed with sebaceous glands, and often 
anse from comedones or nevi Mallory, 
speakmg of basal-cell epithehoma said 
“The cells which anse from a hair matrix 
and form the hair and its sheath do not 
differentiate, except to a slight degree, m 
the way that the cells of the epidermis do 
The hair is composed of cells which de- 
velop large numbers of dehcate fibnls 
These fibnls bmd the cells closely together 
The cells of the sheath on the other hand 
xmdergo cormfication to a slight extent 
Rarely there is a hint of the formation of 
mtercellular bndges and small epithehal 
pearls are occasionally present ’’ Hay- 
thome beheved that special techmcal meth- 
ods support the view that so-called basal- 
cell carcmomas of the skm are really hau- 
matnx tumors, and that they are assoaated 
with changes m the hair follicles and less 
differentiated portions of the sebaceous 
glands The more exact diagnosis would be 
“hair-matnx carcmomas ’’ He admitted, 
however, that complete differentiation of 
hair-matnx tumors and well differentiated 
hair formation are mdeed rare Kyrie (38) 
said that the basal-cell layer of the skm has 
two tasks to fulfill (I) to differentiate into 
pavement epithehum, and (2) to act as a 
matrix for post-fetal formation of sebaceous 
glands without formation of squamous 
cells ■^Tien tumors, which anse from the 
basai-cell layer, grow, as in the latter in- 
stance, a basal-cell rather than a squamous- 
cell epithelioma is formed In connection 
with Hansemann's theory of anaplasia, 
Broders (10) said “Basal-cell epithehomas 
control themselves by producing cells simi- 
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lar to the normal basal cells of the skm ” 
Weidman’s concept of vanous types of tu- 
mors, which develop from the embryonic 
sVin plate, has been mentioned previously 
Fischer-Wasels has recently presented evi- 
dence correlatmg the Conheim hypothesis 
of embryonic development with Virchow’s 
imtation theory of the cause of epithehoma 
With the multiphaty of etiologic factors 
which have been cited previously, it is no 
wonder that there is still controversy re- 
garding the ongm of basal-cell epithelioma, 
especially of the face, which is the most 
common situation for this lesion If the 
tumor IS large and there is apparently a con- 
nection with the epidermis, one cannot be 
sure, from morphologic studies, whether 
the tumor has originated m the basal-cell 
layer or is merely a secondary umon of an 
embryomc rest Thus all combmations of 
vanous lesions may be seen, and one sees 
the abdity of basal-cell growths to imitate 
sweat glands, sebaceous glands, or even 
hair folhcles, without demonstrable proof, 
in senal sections or wax reconstruction, or 
ongm from any of them Kyrle justly em- 
phasizes the fact that benign basal-cell 
growths which may anse from hair folhcles 
(epithehoma adenoides cysticum, tncho- 
epithehoma), are not to be confused with 
basal-cell carcmoma The basal cells of the 
former are smaller m size, more fully diEFer- 
entiated, and show fewer mitotic figures 
than those of basal-cell epithehoma (carci- 
noma) I cannot agree with Haythome, 
who, on the basis of tmctonal changes and 
differences in size and character of ^e cell, 
regards the junction of basal-cell tumors 
with the epidermis as false umon, as he 
illustrates, for instance, m Figure 3 of his 
article One of the features of mahgnant 
basal-cell epithehoma is its propensity for 
basophilic stammg, and the larger and more 
imperfect forms of mdividual tumor cells, 
as compared with normal basal cells, which 
still retain many of the features of the basal 
cells of the epidermis, and often the abihty 
to form pigment The fact that a great 
many basal-cell epitheliomas are pig- 
mented does not indicate hair-matnx ongm 
any more than it indicates ongm from the 


epidemus, because melanoblasts of both 
basal and dendntic cells are to be found in 
both situations The outhmng of basal- 
cell tumors (81) by a band of GtUerfasern 
(lattice fibers), demes, I beheve, the im- 
portance of affimty for silver stains as sup- 
porting a hair-matnx ongm My experi- 
ence confirms that of Way, regarding the 
value of the Maersch-Bielschowsky stain in 
differentiation of basal-cell, squamous-cell, 
and melanotic neoplasms by the arrange- 
ment of the lattice fibers Haythome re- 
fers to the longitudinal fibers, which were 
descnbed by Mallory, as possibly identical 
with Herxheimer’s spirals , the latter were 
seen both m the epidemus and hair folhcle 
(45) 

It has been my expenence that the great- 
est majority of basal-cell epitheliomas of 
the face show multiple points of ongm 
from the basal cells of the epidermis 

Basal-squamous-cell Epithehoma — Of 
considerable significance regarding the ba- 
sal cell ongm of epithehoma, I beheve, is 
the fact which first was brought out most 
clearly by Daner and Ferrand, and later by 
myself (55), and by Juon, and by many 
others, that transitions between basal-cell 
and squamous-cell epithehoma occur, al- 
though Lacassagne, in a comprehensive 
chmcal and pathologic study of 1,075 cases 
of epithehoma, demed the transition be- 
tween basal-cell and squamous-cell epithe- 
homa He failed to refer to any of the 
articles mentioned previously From 15 to 
20 per cent of the basal-cell epithehomas 
which are diagnosed chmcaUy should prove 
on microscopic exarmnation to be basal- 
squamous or squamous-cell epithehoma ^ 
Basal-squamous-ceU epithehoma repre- 
sents, in the majonty of mstances, I be- 
heve, a true metamorphosis of basal-cell to 
squamous-cell epithehoma Partial pearl 
formation, which characterizes many of 
these lesions, is composed of basal, mter- 
mediary, and pnckle cells, resulting m in- 
complete keratimzation, together with a 

• Epstem ui a study of epithelioma of the skin of the 
nose, found 96 basal-cell epithehomas, four squamous- 
cell epithehomas, and 16 basal squamous-cell epi- 
ttehomw (metatypical), though only 39 of the 96 
basal-cell epitheliomas were proved histologically 



16 


radiology 


bnghtly staining colloidal center The in- 
termediary type of Daner lacks the partial 
pearl formation, and is composed chiefly of 


dmdual cells, as evidenced by his descnp- 
tion of Bowen-hke changes in both the 
original and metastatic lesions 



Fig 4 (4) Superficial cpitlieliomatosis back Senal section and reconstruction re- 

vealed a basal-ccU origin for this tumor, which surrounded the sweat duct but left the latter 
immvolved, (5) typical lesion of superficial epitheliomatosis back of two years' duration, 
showing ulceration Multiple pomts of ongin from the basal cells of the epidermis at the 
left and nght Note the abrupt diange and dense basophilic staining of the basal cells, 
which at the right side are surrounding a sireat duct which remains uninvolved 


cells which are mtermediary m character 
between basal and pnckle cells In Hay- 
thome’s article, Figure 4, I beheve, does 
not show a true hair folhde, but shows a 
parakeratm pearl of early basal-squamous- 
cell epithehoma This is defimtely differ- 
ent, I beheve, from the benign, well- 
formed cysts, which are seen m verruca 
semhs, and from the rudimentary or com- 
pletely developed hair shafts to be seen m 
various forms of epithehoma adenoides 
cysticum 

Neither the metatypical nor the mterme- 
diary form of basal-squamous-cell epithe- 
homa should be confused with squamous- 
cell epithehoma Grade 3 or 4, or with those 
squamous-cell epithehomas which disclose 
phenomena of keratmization of individual 
cells and clumping of cells, and changes 
that simulate Bowen’s disease From 
Juon’s desenpbon and espeaaUy Figure 5 
of his article of 1933, it seems that his case 
was not one of pure epithehoma metatypi- 
que mtermedisue, but was one of squamous- 
cell epithehoma with keratirazation of m- 


Metastatic Basal-cell Epithehoma — ^Ba- 
sal-ceU epithehomas do not, I beheve, me- 
tastasize as such Careful search should 
reveal basal-squamous ceU or squamous- 
cell changes m the onginal tumor as well as 
in the metastatic lesion, at the time of me- 
tastasis The descnption of the pathologic 
changes, which was given by Niles, would 
mdicate that this was so m his case (62) 
He reviewed the older hterature, but mcor- 
rectly included the two cases, which had 
been reported by Fmnerud, as metastatic 
basal-cell epithehomas I had already m- 
cluded these cases with basal- squamous - 
cell epithehoma because of theu transi- 
tional character before metastasis occurred 
He was correct m refemng to Korbl’s Case 
61 (erroneously labelled Case 6 m my paper, 
55) To this I would also add Beadle's 
case and Jfaneway's case , all three of these, 
however, were reported twenty years or 
more ago Both Broders and I (11) have 
yet to see a case of true metastatic basal- 
cell epithehoma 

Superjictal Eptlheltomafosis I beheve, 
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however, that the group of epithehomas, cell or squamous-cell epithelioma, as com- 
which are usually basal-cell in character, pared ivith ordinary basal-cell epithehoma 
and which Ormsby designated as superficial Arsenic has been suggested as an etiologic 



Fig 5 Typical lesion of superficial epitheliomatosis right lumbar region, about 2 5 cm 
m diameter, from a woman aged 52 years, who had had a lesion for 15 years Consecutive 
series across entire width of lesion (nght-hand edge duphcated at next lower left-hand edge), 
showing multiple basal-cell growths from at least twenty pomts of origin, also mature seba- 
ceous gland (sg), hair follicle (h), and sweat glands (s) 


epithehomatosis (also referred to as ery the- 
matoid bemgn epithehoma of Little and 
multiple superfiaal bemgn epithehoma of 
the skm by Wise) offer an ideal field for 
study of their histogenesis This is be- 
cause of their predonunance on the trunk 
and covered piortions of the body, where 
they are removed from the influence of the 
actimc rays and, for the most part, also 
from trauma, and also because of their re- 
latively bemgn character, slow growth, and 
less frequent change to basal-squamous- 


agent for this group, by Anderson, but as I 
previously have pomted out (57), I beheve 
he has confused cases of the arsemc type of 
epithehoma of the trunk with those of 
superficial epithehomatosis Franseen and 
Taylor, I feel, have fallen mto the same 
error, and thus have a much higher ma- 
dence of the arsenic type of basal-cell epi- 
thehoma among these cases than is justly 
so Confusion arises m cases in which both 
types of lesions affect the same mdividual 
Before deading that arsemc is the cause 
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of a basal-cell epithelioma, one should, as a 
rule, be able to demonstrate more arsenic 
m the epithehoma than in the adjacent nor- 
mal tissue, adrmtting Fischer-Wasels’ evi- 
dence that the admimstration of arsemc 
may produce a consbtutional susceptibihty 
to cancer, or accelerate dormant carcino- 
matous foci 

A tjTiical case of superfiaal epithehoma- 
tosis of the dry type is usually basal cell m 
character, and reveals multiple points of 
ongin from the epidermis The lesions do 
not extend deeply , in many instances, it is 
possible to show by senal section that they 
are not connected with one another or with 
the hair folhcles I have seen ongms from 
the basal cells of upper portions of the walls 
of hair folhcles m a few instances but not 
from the hair matnx It is interesting that, 
m contrast to benign basal-cell growths, I 
have been unable to trace true ongm from 
the walls of a sweat duct (Figs 4-A and 
4-5) Both of these cases revealed mul- 
tiple and mdependent ongm from the epi- 
dermis, but not from the walls of hair fol- 
hcles The proponents of the ongm from 
the hair matrix could say that these are 
rudimentary hairs inasmuch as, m some 
mammals and occasionally m human be- 
mgs, one can see sweat ducts which empty 
mto the onfice of the hair folhcle rather 
than in the epidenms It is even more diffi- 
cult, however, to assume m Figure 5, where 
senal sections reveal more than twenty in- 
dependent basal-cell growths, that these 
all should represent rudimentary hair 
folhcles, especially as the section is taken 
from the nght scapular region, m which 
relatively few hairs are normally seen, and 
well-developed hair folhcles and sebaceous 
glands, which are cut tangentiallj , can be 
seen in several areas, as well as well- 
developed sweat glands Furthermore, 
Figure 6-A , which is from the same senes of 
sections as Figure 5, reveals two separate 
basal-ceU growths, which anse from the 
epidermis and not from the normal fully de- 
veloped hair folhcle which is present No 
rudimentary hair folhcles were seen m 
these sections, as are seen m epithehoma 
adenoides cysticum One would expect 


Transitional forms to be present if the 
twenty or more basal-cell growths were of 
hair folhcle or hair-matnx ongm The 
earhest stages of basal-cell epithehoma, as 
seen m many cases of superfiaal epitheho- 
matosis and in cases in which only a few 
dozen neoplastic cells are present, may 
simulate embryonic hairs (see illustrabons 
by Pinkus (68), and by Lewis and Stohr) 
Both of these growths show basophihc 
stainmg, but the basal-cell epitheliomas re- 
veal larger and more immature forms of 
basal cells and more imtotic figmes than 
the bemgn tjrpe of growths The basal-cell 
growth in superfiaal epithehomatosis pre- 
sent a defimte band of Gtiierfasern sur- 
rounding the growth Squamous-cell epi- 
thehoma may also anse from the walls of 
hair follicles, as is seen in Figure 6-B 

Studies of superfiaal epithehomatosis 
therefore confirm and support the ongm of 
basal-cell epithehoma from the basal cells of 
the epidermis 

Mdano-eptthehonia — If we beheve that 
dendntic cells are modified forms of basal 
cells, then melano-epithelioma must also be 
mcluded m the group of mahgnant basal- 
cell epithehomas Many wnters, however, 
support Masson’s neurogemc ongm for 
these lesions (21, 24, and 41) I have seen 
all gradations between so-called lentigo 
mahgna (74) and melanotic whitlow to 
melano-epithehoma, arising horn flat to 
verrucous elevated pigmented nevus (14 
and 22) Broders (11) and I are m accord, 
however, with Becker, and beheve that 
when a mahgnant change occurs it takes 
place first at the epidermal-cutis junction, 
and not, as a rule, deep m the nevus tumor 
Whereas the greatest majonty of so-called 
non-melanotrc melano-epithehomas will re- 
veal small amounts of melanin in some 
areas, when stamed with silver nitrate m- 
stead of with hematoxylm and eosm stains, 
this does not deny them relative lack of dif- 
ferentiation, and hence, thar greater de- 
gree of mahgnancy than melano-epithe- 
homas I do not deny the existence of mel- 
anoma, which arises mdependently from 
the epidermis, such as mahgnant change m 
the nevus blau of Jadassohn 
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“PRECANCEROUS DERMATOSES” mg the tissue and becoming chmcally ma- 

hgnant Figures 7-A and 7-B are ex- 

Of the so-called precancerous dermatoses amples of this In my real cases of Bow- 



Fig 6 (A) Basal cell ongin about hair follicle wthout involvement of latter (false hair 

follicle origin) Same case senal secbons as Figure 6, (B) squamous-cell epithelioma 

Grade 4 cheek with multiple pomls of origin from epidermis and wall of ham follicle (Same 
case as represented m Figs 6 and 7 Montgomery and Doerffel ) 


(9), xeroderma pigmentosum frequently 
discloses mahgnant change m the form of 
basal-cell epithehoma, some of these 
growths ongmate m the hair folhcles (59), 
and many show a considerable degree of 
pigmentation In xeroderma pigmento- 
sum, basal-cell tumors predominate over 
basal-squamous-cell tumors, squamous-cell 
tumors, and even melano-epithehomas, and 
occasionally even sarcomas In xeroderma 
pigmentosum, hereditary influences and 
sensitivity to hght, espeaally to certain 
wave lengths of hght (44), are outstandmg 
etiologic factors 

Studies of senile keratosis, and keratoses 
that are sequelae of radiotherapy, arsemc, 
and tar, reveal that m less than 10 per cent 
of the cases in which epithehoma develops, 
is the epithehoma basal-cell m character 
When epithehomas develop, they usually 
present the histologic picture of a squam- 
ous-cell epithehoma in st(u, with individual 
cell keratmizabon, and simulate real cases 
of Bowen’s disease, and may (56, 57, and 58) 
remain in sihi for many years before invad- 


en’s disease, I have been unable to find 
morphologic evidence that would support 
the concept of some authors that this con- 
dition originated in the sweat or sebaceous 
glands (31 and 72) If, as I have found, 
mahgnant change develops in about 20 per 
cent of the cases of arsenic and semle kera- 
toses, the inadence of basal-ceU epithe- 
homa m these cases would be less than 2 
per cent This is not much greater than the 
inadence of caranoma of the skm, in gen- 
eral, for the age group and the type of skm 
under consideration 

SUMMARY AND CONCLUSIONS 

Bemgn forms of basal-cell epithehoma, 
espeaally epithehoma adenoides cysticum 
and cyhndroma, may arise from multiple 
points of ongm, from the basal cells of the 
epidermis, and from the basal cells that 
form the outer sheath of the hair folhcle, 
sebaceous gland, and sweat duct At times, 
they ongmate from the basal cells of the 
outer root sheath of the hair folhcle, or even 
from the matnx cells near the bulb, without 
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evidence that the basal cells of the epider- 
inis participate in the neoplastic process 
Vermcffi senihs may be designated as be- 


The basal cells that hne the outer sheath 
of the hair folhdes, sweat ducts, and seba- 
ceous glands are smular to the basal cells of 



Fig 7 (A) Keratoma senile, back of hand showing very early squamous- 

cell epithelioma, Grade 1 <n stJii, with lack of involvement of the sweat duct 
and hair follicle, arsemc epithehoma back, showing clumping of cells 
amitotic cell division and vacuolization of cells simulating Bowen s digMce 
Squamous-cell epithelioma Grade 1 tn stlu 


mgn pigmented basal-cell epitheliomas (be- 
mgn melano-epithehomas), but I beheve 
they are more properly designated as de- 
layed epithehal nevi The same holds true 
for nevus pigmentosus, which should still 
be dassrfied as a nevus rather than a benign 
epithehal neoplasm 

Transitions between bemgn and mahg- 
nant basal-cell epitheliomas, and multipli- 
city of type of lesions in the same individ- 
ual, are seen, and justify the use of the 
term epithelioma to mdude both these 
types of lesions rather than confimng epi- 
thehoma to bemgn neoplasms of the skin 
and carcmoma to malignant forms of same 


the epidermis, and therefore may partia- 
pate independently or simultaneously m 
any neoplastic process 
Mahgnant basal-cell epitheliomas (Basal- 
zdlenkrebs, Krompecher), which predomi- 
nate in certain locations on the face, may 
rarely ongmate from the hair matrix, more 
often from basal cells of the outer root 
sheath of the hair folhde, occasionally may 
represent embrj'omc rests that are mde- 
pendent of the epidermis or any dermal ap- 
pendage, but I believe that in the greatest 
majority of cases they reveal smgle or 
multiple points of ongin from the basal 
cells of the epidermis The latter m their 
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growth, may simulate imperfectly formed 
or embryonic hair follicles or sebaceous 
glands, but mthout possibihty of connect- 
mg these growths in senal sections with the 
mature forms of sebaceous glands and hair 
foUicles to be seen m the same specimen for 
biopsy Silver stains, in my opimon, are 
not of value m distmgmshmg a basal-ceU 
epithehoma from an epithehoma that ongi- 
nates in a hair matrix, and the presence of 
melamn does not determme the ongin of 
the basal-ceUed growth 

Basal-squamous-cell epithehoma repre- 
sents metamorphosis from basal-ceU to 
squamous-ceU epithehoma, and affords 
further evidence for the origin of basal-cell 
epithehoma from the basal cells of the epi- 
demus This denies a fundamental and 
separate histogenesis of basal-cell and 
squamous-cell epithehomas 

The early development of basal-cell epi- 
thehoma from multicentnc and independ- 
ent pomts of ongm from the basal cells of 
the epideimis is best seen and studied m 
many cases of superfiaal epithehomatosis 
The presence of mature hau foUicles, sweat 
glands, and sebaceous glands, without evi- 
dence of transitional forms, speaks against 
a hau folhcle ongin for these tumors 

Basal-ceU epithehomas are seen m 10 per 
cent or much less of the cases of epithe- 
homa, which are the result of senile kera- 
toses and keratoses from arsemc, tar, and 
radiotherapy (33), or less than 2 per cent of 
aU the cases of the keratoses from these 
causes The greatest majonty of these 
lesions are squamous ceU m character 

It IS necessary to demonstrate the ongm 
of a given basal-ceU epithehoma from the 
epidermis or dermal appendages by senal 
section and various reconstruction methods 
before decidmg that it onginates from these 
structures In regard to arsemc as an etio- 
logic factor, the presence of arsemcal kera- 
toses or pigmentation does not confirm that 
a basal-ceU epithehoma is caused by ar- 
semc, m general, one should demonstrate 
that more arsemc is present m the epithe- 
homa m question than is present in the nor- 
mal adjacent epidermis 
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CARCINOMA OF THE MOUTH 

WITH ESPECIAL REFERENCE TO TREATMENT^ 

By HOLLIS L ALBRIGHT, M D , Bost(»i 


I N frequency, cancer of the mouth ranks 
second to that of the breast and uterus 
It IS among the most accessible, yet 
highly fatal, of cancers, with a mortality 
rate of from 75 to 90 per cent The lesions 
are readily recogmzable, yet tend to early 
disintegration, infection, and regional 
spread For example, the frequency of en- 
larged cemcal nodes at the time of admis- 
sion is reported, for lingual and sublmgual 
cancer, as follows 

Per Cent 

lahr 62 

Kuettner 75 

Lenz-Dubois Roquebert 94 L'lnstitute du Ra- 

dium 

Menegaux 69 9 103 cases 

Quick 50 450 cases of tongue 

cancer 

Rous Berger and Monod 80 Inoperable or bor- 

derbne 

Sachs 82 

If these figures can be accepted, then, on 
the average, 73 3 per cent of the patients 
present themselves with enlarged cervical 
nodes, whether infectious or carcinomatous 
no one can rehably predict which 
Mouth tumors are best classiGed for 
study according to location, m 

Cancer labii 
Cancer hnguse 
Cancer subhnguie 
Cancer gingivae and mandibulae 
Cancer buccae 

Cancer palati — dun and molhs 
Cancer tonsiUae 
Rarer types 

The hp, tongue, floor of the mouth, and 
cheek are the sites most frequently in- 
volved, the palate and gums are more 
rarely attacked By mandibular cancer we 
understand those cases which, extending 
from the mucous membrane, gmgiva, offer 
as their chief symptom thickemng of the 

* Undertaken during 1939—1934 Alexander Cochrane 
Bowen Travelling Scholarship New York Academy of 
Medicme. 


lower jaw bone They are often diagnosed 
grossly as sarcoma of the jaw 

Cancer of the maxilla, only as it may 
anse in the alveolar margm of the upper 
jaw, IS considered Oehngren’s fSl) classi- 
cal review of 187 cases of maxiUo-ettaoidal 
mahgnancy, the largest senes yet reported, 
clearly demonstrates the effectiveness of 
radium as an adjunct to surgery, especially 
electro-surgery of this region 

Treatment of cancer postenor to the 
fauaal pillars, namely, of the nasopharynx 
and larynx, is indispensably radiologic, 
with the possible addition of laryngectomy 
for mtrmsic caranoma of the larynx Smee 
Coutard (16), m 1921, reported 22 cases, 
with primary heahng m 80 per cent, usmg 
heavy doses (5,000-8,000 r) of roentgen 
radiation through the tissues of the neck, 
his techmc has become more or less stand- 
ard 

HISTORICAL 

Our chief concern is with the rapid 
changes m therapy smee 1900 The In- 
dians, Egyptians, and Persians (1000 B c ) 
recognized cancer and attempted to treat 
it (118) Hippocrates (460 b c ) knew a 
great deal about the recogmtion of cancer, 
haxmg described many forms, skin, 
breast, stomach, cervix, and rectum He 
originated the term "caremoma ” His 
therapy was weak, only caustic pastes and 
the cautery were recommended 

The first plastic surgery for cancer was 
done by Celsus (100 ad) He removed 
the breast, and exased cancer of the hp and 
face 

A century later Galen, the founder of 
humoral pathology, taught that cancer 
originated from oira hilts, the black bile 
He nulhfied Celsus’ approach to the more 
correct surgical treatment His bold teach- 
ings led away from the scalpel, and limited 
therapy to the internal and external use of 
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medicaments, chiefly purgation and blood- 
letting For more than a thousand years 
his teachings were firmly adhered to, ^ e , 
“Nam incurabiha sunt omnia ulcera ex 
atra bile facta ” Corrosive, caustic pastes, 
and the cautery (ferrum candens) were the 
sole adjuvants 

Only with the beginmng of the mne- 
teenth century were the philosophic sys- 
tems of the ages and the empirical tradi- 
tions of the Middle Ages thrown overboard 
With the aid of the magnifying lens and 
the microscope other conceptions of the 
essence and sigmficance of cancer were 
reached By this time the French and Ger- 
man barber surgeons, with kmfe in hand 
had long solved the question as to how can- 
cer should best be treated 

Phases in the treatment of cancer of the 


tongue 

A D 


Paul of Aegina 

700 

Devised instrument for still- 


ing hemorrhage from the 
tongue 

Petrus de 

1664 

Extirpation with the hot 

Marchetti 


iron 

Laurentius 

1743 

First methodical presentation 

Heister 


of the medical and opera- 
tive treatment of tongue 



cancxr 

Inglis 

C J M Langen- 

1805 

Ligature Of the tongue 

beck 

1819 

Wedge shaped excision 

Jaeger 

1831 

Sphtting of cheek 

Mirault 

1833 

Preventive ligation of artena 

Roux 


hnguahs 

1836 

Sphttmg of mandible 

Regudi 

1838 

Extirpation from supra-hyoid 

Middeldorpf 


approach 

1854 

Galvano caustic 

BiUrotb 

1862 

Osteoplasty — resection of the 

Kocher 


lower jaw 

1880 

Extirpation of base of tongue 


In 1829, the Frengh surgeon Recamier 
&st recognized the process of metastasis 
Re used this term to describe secondary 
growths in the brain occurring m mammary 
earcinotna 

Wilham Hunter’s discovery, by mercu- 
ua injections, in 1746, that the lymphatics 
of the arteries and vems, 
tu ^ 1 ° intense study of the anatomy of 
s ymphatics Injections of wax, lard, 
o turpentine and lavender, gelatm, 
P as er and alcohol were variously tried 
. a leading French anatomist, in 


1874, refined the mercury techmc and 
made anatomic charts of lymphatic areas 
At this time the surgeons awakened to the 
importance of lymphatic drainage for can- 
cer surgery The earliest radical operations 
were based on Sappey’s charts 

The finest lymphatics were ruptured by 
the force necessary to inject mercury and 
wax In 1896, Gerota (Berlin) obtamed 
clearly the best preparations by mjectmg a 
suspension of Prussian Blue m turpentme 
and ether, usmg capillary glass pipettes 

In 1898, Kuettner (60), usmg Gerota’s 
techmc on 15 cadavers, filled m the gaps of 
our knowledge of lymphatics of the tongue, 
floor of the mouth, and cervical dramage 
areas He advised early and wide excava- 
tion of the cervical lymphatics in tongue 
cancer 

In 1900, Dorendorf (29) followed Kuett- 
ner’s lead by studying in detail the lym- 
phatics of the hp on 20 cadavers, using 
Gerota’s technic 

Cnle (26) in 1906, outhned systemati- 
cally our present "block dissection” techmc, 
which he had performed m 132 cases smce 
1898 His techmc is basically standard to- 
day His operative mortahty of 8 per cent 
m an era of one-stage operations, on de- 
bihtated patients, compares favorably with 
the present rate 

The turn of the century brought the x-ray 
through Roentgen (1895), and radium 
through Mme Cune (1898) Roentgen 
therapy obtamed its first cancer cure when 
Tor Stenbeck (Stockholm) , m 1898, treated 
a basal-cell carcmoma of the nose that had 
recurred twice after coagulation with the 
red-hot iron Forssell (41) followed that 
patient until 1920 There was no recur- 
rence 

Soon after the discovery of radium, ex- 
periments were made on plants and am- 
mals In 1899, Becquerel earned a tube of 
radium m his waistcoat pocket for some 
hours and received a severe radium bum on 
the underlying skm This expenence led 
eventually to its use m the diseases of man 

In 1903, S W Goldberg (St Petersburg) 
apphed radium to his own arm A slowly 
heahng ulcer developed Suspectmg that 
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radium would have a striking effect on can- 
cerous epithehum, he, together with E S 
London, treated two cases of basal-cell car- 
cinoma of the face, with good cosmetic re- 
sult The authors recogmzed that they had 
discovered a new and valuable method of 
treating cancer The widespread empirical 
application of radium and x-ray, however, 
soon burst the bubble of expectancy, and 
spread a tram of failure in its wake Little 
success was at first obtained outside the 
field of skm cancer 

Domima (28), in 1907, outhned the 
method of filtration to cut out the softer 
rays imtant to the tissues In 1908, he 
spoke of treating cancer of the tongue with 
radium, recogmzing that the failure of \- 
rays against tongue cancer was almost com- 
plete In 1910, he announced his method 
of implanting radium needles m cancer of 
the tongue Mamfest regression of the 
tumor, followed by less pam and hemor- 
rhage, resulted 

Further development m France was then 
held up durmg the World War Steven- 
son (107), in 1914, in collaborabon with the 
Radium Institute of Dubhn, first made 
needles charged with radon emanation In 
1916, he buried fine glass capillary tubes 
filled with radon, without further filtration, 
into tumors of the tongue This method 
has since been further developed m 
America, through the work of FaiUa, Jane- 
way, and Qmck at the Memorial Hospital 
m New York City According to Qmck 
(87), m 1934, the unfiltered glass seeds used 
from 1916 to 1925 saved more cases than 
any other form of radiation, even though at 
the expense of great suffering because of 
necrosis Failla, in 1925, was able to seal 
emanation m capillary glass tubes with 0 3 
mm gold filter, thus lessemng the necrotic 
action, mcreasmg tissue tolerance to larger 
intratumoral doses, and thereby o\ercom- 
ing the chief objections to the use of radon 
seeds Quick (86), in 1929, reported 450 
cases of tongue carcinoma, with 22 4 per 
cent free from disease from three to ten 
years, using this method in combination 
with siugery and cauterization 

However, the use of radon seeds has been 


httle fostered outside of central cancer 
chmcs of America Regaud, who prefers a 
constant source of radiation — the element 
needles— feels that the 0 3 mm gold filtra- 
tion IS inadequate To make the filtration 
0 5 mm gold would increase the bulk of the 
seeds and make their permanent insertion 
less desirable because of foreign body reac- 
tion Regaud (91), m 1929, reported 344 
cases of tongue cancer (from 1920 to 1926), 
with 23 8 per cent cures for at least three 
years, usmg mtra-tumoral element needles 
The Radiumhemmet, Stockholm, havmg 
large amounts of radium element (10 
grams), -with comparable results, finds few 
advantages and httle reason for introduc- 
mg an emanation plant, expensive and 
comphcated to mamtam (Ahlbom*) Ber- 
ven (9) reports 278 cases of oral cancer 
treated, from 1916 to 1926, with 27 per cent 
five-year cures 

In radiation therapy of mtra-oral cancer, 
since 1910 the pendulum has swung ever 
more strongly toward the intra-tumoral ap- 
phcation of radio-active substances Since 
Martin, Quimby, and Pack (69) showed, in 
1931, that the minimal lethal dose required 
for the successful treatment of mtra-oral 
cancer (56 cases) was from 7 to 10 skin ery- 
thema doses, if dehvered m from 10 to 20 
days, the unsatisfactory position of exter- 
nal radiation has been more clearly defined 
The mtensity of the oral tumor dosage, 
from an external source, rarely reaches 2 
S E D , and never exceeds 3 S E D without 
serious damage to the tissues and often a 
fatal effect on the patient 
Smce 1920, the development of telera- 
dium treatment (mass radiation from a dis- 
tance, the radium bomb) has been steady 
Its wide use m France, England, Sweden 
espeaally, and in Amenca has already led 
to the impression that it is supenor to x-ray 
therapy m the mtra-oral field Its most 
ardent, rehable proponent, however, the 
Radiumhemmet, m Stockholm, employs it 
only m combination with later electro- 
coagulation, “needhng” or surface radium 
to mtra-oral tumors, and as a measure pre- 
operative to dissection of cemcal metas- 

J Personal commumcfltion August lV}i 
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tases Its ultimate usefulness has not yet 
been ascertained Its striking effect on 
carcinoma of the tonsil, m Berven’s hands, 
we shall refer to later 

PATHOLOGIC ANATOMY 

Of the malignant tumors of the mouth, 
epidermoid carcmomas, usually of the adult 
differentiated type, compnse over 90 per 
cent In general, there are two types of 
cancer of epidermoid origin the acan- 
thoma, with adult squamous cells, hormfi- 
cation and pearl formation, and basal-cell 
caramona, the so-called rodent ulcer The 
basal-cell lesion is extremely rare m the 
mouth Broders (19), m his wide experi- 
ence at the Mayo Chmc, has never seen a 
case The acanthomas, with varied de- 
grees of hormfication, thus donunate the 
group, plus a few rarer types 

The mouth and urinary tract have a pro- 
tective covering epithehum, m contrast to 
the secretory, glandular epithelium of the 
gastro-mtestmal tract Hence the buccal 
epithehum differs from normal epidenms 
only m its lack of pronounced superficial 
squamous characters It has been studied 
intensively m its relation to carcmoma by 
Mekie (74) and Fraser (44) Fetal buccal 
epithehum is composed of a smgle cuboidal 
layer The superimposed pnckle cell and 
keratinized layers in the mature epithehum 
are regarded as layers of cells m the process 
of degenerabon, without power of multi- 
plication The cuboidal, basement cell 
alone has the power of reproduction and of 
mvasion (Ewing, Broders, Mekie) All 
others are m a stage of degeneration, due to 
partial starvabon and poor oxygen supply 
This results from crowding of the inter- 
cellular spaces, with dimmished play of 
nounshing intercellular fluids as the cells 
are forced to the uppermost layers of the 
epithelium 

Ewing divides epitheliomas of the hp 
into (1) the papillary, wart-hke, slow- 
groiving tjrpe, and (2) the ulcerabve, infil- 
trating, more malignant type The latter 
lies beneath rather than in the epithehal 
layer, ulcerates early, with much inflamma- 
tory reaction, and may involve the lymph 


nodes early, which latter, however, seldom 
become large The papillary form may 
eventually infiltrate deeply 

The tongue epithehum is similar to that 
of the buccal cavity Fraser (44) could 
find no structural pecuhanty to explain the 
predommance of cancer in the anterior 
two-thuds of the tongue The intra-oral 
lesion IS usually a hard mdurated ulcer, 
sometimes more papiUary and nodular In 
the tongue the arrangement of blood ves- 
sels and lymphatics may somewhat restrict 
the growlh to one lateral half or to the base, 
but advanced lesions invade both sides, ex- 
tending from the base m aU duecbons, and 
from the tip to the floor of the mouth The 
tongue edges are the most common loca- 
tions (Woelfler, 55 per cent, Fraser, 62 per 
cent), and the dorsum and posterior thud 
are the least 

The majonty of lesions of the floor of the 
mouth are localized around the opemngs of 
the sahvary ducts, at the side of the junc- 
bonal epithehum (Fraser) They may 
show cyhndncal cell structure, suggesbng 
sahvary gland ongin Tumors arising from 
the tongue borders and alveolar margin of 
the jaw are prone to mvade the subhngual 
region As elsewhere, infecbon, ulcera- 
bon, and early progression to the cervical 
nodes occur Primary lesions may hkewise 
extend acbvely to the hp, gums, and tongue 
as well as to the deeper structures 

Mandibular cancer arises from the gin- 
giva, usually begmnmg around an infected 
tooth as a warty ulcer or growth with 
raised, everted edges Squamous charac- 
ters are generally pronounced It rapidly 
mvades and destroys the jaw, extending to 
the maxillary antrum if in the upper jaw, 
or outward to the .s kin if m the lower jaw 
The mandible thickens and is pauiful, with 
ulcerabon usually on its alveolar margm 

The buccal lesion, hkewise mdurated, is 
ulcerated and superfiaal from the first It 
extends actively, with much pain and dis- 
charge, to mvade the loose, thm layer of 
bssues of the cheek, with fixabon of the 
overlymg skin It arises from fissures, 
abrasions, and erosions Lymphocybc m- 
filtrabon and edema of the submucosa, as 



28 


RADIOLOGY 


elsewhere, nearly always precede the down- 
growth of epithehum 
Mahgnant tumors of the tonsil, both car- 
cinoma and sarcoma, are more cellular, 
anaplastic, and rapid-growmg as a group 
They become infected, ulcerate, and extend 
widely mto neighbormg structures without 
demarcation, and metastasize early Smce 
1921, the following classification has been 
evolved 

Carcmoma 

Squamous-cell epithehoma-adult, resist- 
ant, spmal-cell type 
Transitional-cell ) undifferentiated, 

epithehoma- | no keratin or 

Lymphoepithehoma j pearls 
Sarcoma 

Usually lymphosarcoma 
These will be discussed under the rarer 
tjqies of tumors 

LYMPHATIC DISTRIBUTION 

This determines the chief metastatic 
paths to the neck The lymph vessels from 
the upper hp course nght and left to the an- 
terior faaal vein, and follow the external 
maxillary artery through the digastric tri- 
angle to the upper deep cervical nodes 
From the lower hp two sets of vessels 
course to the right and left, without cross- 
ing to the opposite side, except m the cen- 
tr^ hp area The submucous vessels are 
the larger, emptying into the numerous 
small nodes lying dose on the submaxillary 
sahvary gland The smaller subcutaneous 
vessels empty mto the submental nodes 
It IS important to recognize that the sub- 
mental, submaxillary, superfiaal, and up- 
per deep cervical nodes may be involved 
Unless the lesion is m the midhp, bilateral 
or crossed metastases occur but rarely 
So nch are the l 3 mphatic networks of the 
tongue, floor of the mouth, and neck that 
metastasis from any mouth tumor may de- 
posit m any node of the neck The lym- 
phatics of the anterior half of the tongue 
have separate ongm from those of the base, 
yet all paths lead to the cervical groups 
Cancer of the tongue seems to mvolve the 
upper deep cervical group pnmanly, 


whereas cancer of the floor of the mouth 
first attacks the submaxillary group (Woel- 
fler) Cancer at the tip of the tongue or 
subhngually near the frenum passes first to 
the submental and subhngual groups, and 
may mvolve the deep cervical nodes bi- 
laterally 

There are four cervical lymphatic groups 
of speaal interest The hngual and sub- 
mental nodes he on the mylohyoid muscle 
and between the gemo-hyo-glossal muscles 
They are part of the system that drains the 
hp, antenor tongue, and buccal floor 
The submaxillary group he pnmapally in 
the digastric triangle, are adherent to the 
capsule of the submaxillary sahvary gland, 
and are contmuous with other nodes that 
extend as far back as the parotid gland 
This group drain the border of the tongue 
as far bade as the fauces, the central part 
of the antenor half of the tongue, and the 
under surface of the tip and floor of the 
mouth 

The supenor deep cervical group he on 
the sheath of the mtemal jugular vein and 
on the carotid artery, extendmg upward as 
far as the base of the skull, and draining all 
parts of the mouth, tongue, fauces, and 
upper pharynx The largest and most im- 
portant node lies at the bifurcation of the 
common carotid or shghtly higher Anas- 
tomosing with this group is a small cluster 
of nodes at the lower pole of the parotid, 
which dram the antenor surface of the 
palate 

The mfenor deep cervical nodes he on 
the jugular vein at the crossing of the omo- 
hyoid muscle and extend down behmd the 
clavicle They receive branches directlj- 
from the apex and base of the tongue The 
terminal branches empty directly into the 
jugular and subclavian vems, mdependent 
of the thoracic duct, on the left side Both 
the deep groups are more or less covered by 
the stemomastoid muscle and are adherent 
to the deep layers of its sheath 

rarer types 

The majority of intra-oral mahgnanaes 
anse from the buccal pavement epithehum 
The rare exceptions are 
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Sarcoma — Soft-part sarcomas of the 
mouth, if giant-cell epuhs is excluded, are 
very rare They are mamly the round-cell 
type The newgrowths ansmg from bone, 
i e , medullary or penosteal sarcoma, or 
tumor-hke osteitis fibrosa are much more 
frequent The latter occur m younger age 
groups, and equally m both sexes, as op- 
posed to carcmoma 

Lytnplwsarcoma — ^This type occurs more 
frequently m the nasopharynx 

Nerve Cell Tumors — These are neuro- 
fibroma, neurmoma, and ghoma — even 
rarer 

Transitional-cell Epithelioma — In 1927, 
Qmck and Cutler (85), from a large senes 
of cases of intra-oral cancer, selected 20 
cases which had shown striking regression 
of the tumor after small doses of external 
radiabon They found that these tumors 
had a pecuhar histologic structure The 
cells resembled transitional epithehum, 
they lacked the flat pavement characters, 
spines, hormfication, and pearls of the 
usual squamous growths The tumors 
were most common in the base of the 
tongue, tonsil, and pharynx, where transi- 
tional epithehum has been found 
The diagnosis is difScult They are con- 
fused with branchiogenetic carcmoma, en- 
dothehoma, lymphosarcoma, and reticu- 
lum-cell sarcoma Ewmg (37), studying 
300 mtra-oral tumors, stated (1929) that 
“the more rapidly growmg forms I find 
difficult and almost impossible to differen- 
tiate from other forms of carcmoma ” Ber- 
ven^ beheves these tumors to be indistm- 
guishable both chmcaUy and pathologically 
from sarcoma Of Quick’s and Cutler’s 
ongmal 20 cases, 13 died withm 18 months 
The remaimng seven had not yet reached 
that limit ^ 

Lympho-epithdioma — In 1921, Schnun- 
eke (99), of Mumch, and Regaud, of Pans, 
mdependently called attention to certam 
oro-pharyngeal tumors, usually diagnosed 
as sarcoma, whose histologic charactens- 
tics consisted of embryonal epithehum 
growmg m mtimate assoaation with lym- 
phocytes They believed that the epithe- 

• Personal communication, September 1934 


hum covenng the lymphoid deposits of the 
nasopharynx, espeaally of the tonsil and 
base of the tongue, was fundamentally 
modified by a symbiosis with the lympho- 
cytes, also, that this tissue should be re- 
garded as a speafic organ, called lympho- 
epithehum (Jolly), givmg nse to a specific 
group of tumors 

Schmmeke reported 10 cases, describing 
five convincingly from the histologic and 
embryologic standpomt He holds that the 
lympho-epithehum and its tumors anse 
from the entodermal epithehum of the 
pharyngeal pouches as do the tonsils and 
thymus gland, aU three having reticulo- 
syncytial-epithehal structure intimately 
penetrated with lymphocytes 

The lympho-epithehomas are all em- 
bryonal, hence their extreme radiosensi- 
tivity Ewing regards the lympho-epithe- 
hum as defimte, “but more work must be 
done to define the tumor group ’’ 

Carcmoma of Cyhndrtcal-cell Origin — 
This type usually occurs m the floor of the 
mouth It anses probably from sahvary 
gland tissue 

Mixed Tumors — These are most com- 
mon m the soft palate 

Epulis — Is tins a tumor ^ Kaiserlmg 
(52) regards epuhs as a granuloma, a pro- 
duebve inflammation charactenzed by 
giant cells, usually cell-poor, though it may 
be so cellular as to be confused with sar- 
coma He suggests removmg it from the 
true tumor group 

It is recognized chmcally, however, as 
“semi-mahgnant ’’ It tends to recur lo- 
cally and to metastasize, it may be histo- 
logically bemgn and chmcally mahgnant, 
its structure vanes between a firm fibroma 
and a sarcoma, both of the giant-cell type 
Grossly, it appears as a pedunculated 
growth with narrow pedicle — projects be- 
tween the teeth — ansmg from the penos- 
teum of the alveolar margm or from the 
pendontium It is dark blmsh-red, cov- 
ered with mucous membrane It may per- 
forate and bleed easily The etiology is un- 
known The lesion is common between the 
ages of 20 and 40 years 
The fibrous type responds poorly to 
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radiation and, hence, should be generously 
excised Though the cellular type may re- 
spond well, the pamful, slow-heahng radio- 
osteitis that may easily occur restricts the 
use of radium (1-2 needles) to be followed 
by excision The frequency of recurrence 
after excision must be kept m mmd With 
the bone drill and Gigli saw a partial seg- 
ment of the regional mandible may be re- 
moved Berven,'* using surface radium, 
failed to obtam primary heahng m 30 per 
cent of his cases These went on to malig- 
nancy, developmg neck metastases Be- 
cause of the difficulties of proper surface 
application he now implants needles 

Johnson (57) states that the treatment is 
emphatically not by irradiabon alone but 
by cautery removal and irradiation of the 
base of the wound 

Adamaiihnoma — ^The so-called epithehal 
(rather than cystic) odontoma is composed 
of masses and anastomosing strands of 
epithehal cells which are beheved to origi- 
nate from an enamel organ or from islands 
of epithehum, the paradental remams 

The cysbc types are often bemgn, while 
the solid are destructive and invasive 

ETIOLOGY 

The direct cause, as for cancer elsewhere, 

IS not known A confusing mass of infor- 
mation has been gathered about associated 
conditions which seem to influence the ap- 
pearance and course of the disease Syph- 
ihs, the use of tobacco, leukoplakia, and de- 
fects of the teeth play the important part 
In many cases, all of these may be present 

Syphtlis —While this has been exagger- 
ated as an etiologic factor (Bloodgood, 13), 
it IS important for the follourmg reasons 

(1) Because of its high madence m 
mouth cancer (Simmons, 16 per cent, 
Fraser, 14 per cent, and espeaally m cancer 
of the tongue, Ehrlich, 30 per cent, Berven, 
30-35 per cent. Quick, 35 1 per cent, and 
Judd and New (27) beheve it to be even 
higher) 

(2) Because of the changes it causes m 
the tumor bed, rendering the tumor 


markedly resistant to all forms of radiation 
and to surgical heahng 

(3) A positive Wassermann may mask 
the diagnosis of cancer comcident m the 
same lesion, with loss of valuable tune 
If present, syphihs almost always exists 
m the same ulcer as the cancer of the 
tongue (Judd and New) In every mouth 
idcer, regardless of the Wassermann reac- 
tion, cancer can be excluded only by 
biopsy Specific treatment should be be- 
gun at once 

Tobacco — ^This is a local or general un- 
tant rather than the drug producmg the 
disease Mouth cancer preponderates m 
males to the proportion of eight to one, most 
of them being strong smokers In Broders 
(18) 537 cases of lip cancer, 78 5 per cent 
were pipe smokers Ludwig found that the 
same dry products of combustion occur in 
tobacco smoke as m soot, tar, and paraffin 
Leukoplakia — Without question this, es- 
peaally the warty type, is a pre-cancerous 
condition It is an inflammatory lesion, 
seen particularly m smokers and drinkers, 
with syphihs present m from 45 to 90 per 
cent of cases (Kaiserhng, 52) It is present 
m four or five of every 100 men under 40 
years of age (Ducumg, 29-a), and is ten 
tunes less common m women 

These “smokers’ patches” occur prefer- 
ably on the anterior dorsum and edges of 
the tongue, also on the hp and buccal 
mucosa, near the angle of the mouth Fis- 
siues may occur The lesion develops 
slowly as a spotty thickemng of the buccal 
epithehum, with marked keratohyahiuza- 
tion The underlymg submucosa m the 
early stage shows chronic inflammation, 
edema, with distended venules, loose fi- 
brous tissue, and lymphocytosis The pa- 
pillae are mcreased and elongated In pure 
old cases the mflammatoiy changes are 
scaucely demonstrable According to their 
age, the plaques are cloudy gray or shmy 
mother-of-pearl, mostly sharply bounded, 
with a narrow red border There is often 
great difficulty m differentiatmg the lesion 
from beginnmg cancer Often the basal-cell 
layer is no longer sharply outhned At>pi- 
cal downgrowths of epithelium may occur 


* Personal communication September 1934 
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Clinically, there is at first shght burning, 
with superfiaal white spots The tongue 
may become stiflf SwaUowmg and speech 
may be difficult Elevation and comifica- 
tion of the lesion ensue, followed by fis- 
sures, bleeding, a typical downgrowth of 
epithehum, caranoma 

Fourmer (43), m 1900, in studying 324 
cases of leukoplakia buccahs found that in 
30 per cent of the cases leukoplakia went 
over to cancer Of 95 tongue cancers, 65 
had both leukoplakia and cancer, 259 cases 
had syphihs 

Leukoplakia leads all other pre-cancer- 
ous lesions m importance Every case is 
curable It should be treated without de- 
lay, at first conservatively, r e , clearing up 
of mouth and gastro-intestmal disorders 
When the lesions are early and not exten- 
sive, magnesium sulphate one gm m one 
hter of water, taken m amounts of one glass 
three tunes daily, should show improve- 
ment m three weeks The older lesions 
should be removed with the electrothermic 
loop to a depth of a few millim eters, imder 
local anesthesia, m the chnic or office 
Defects of the T eeth — It is common 
knowledge that cancer has frequently de- 
veloped at the site of long-standmg direct 
irritation from a broken, sharp-edged tooth 
or from an lU-fittmg denture 

Mouth Infection — ^This is the most con- 
stant findmg, occurring m 50 per cent of the 
cases PapiUomas, fissures, chrome glossi- 
tis with hypertrophy and thickemng, ulcers 
of any type should be recognized as pre- 
cancerous states Judd and New have re- 
ported five cases with pre-existmg actmo- 
mycosis 

Heredity — ^This plays no important part 
The sporadic cases reported seldom ex- 
ceed 2 per cent 

Alcohol — This may play its part as an 
irritant The madence of mouth cancer is 
higher m countries where the drinking of 
raw spmts is prevalent (Fraser, 44) 

DIAGNOSIS 

The lesion is usually a hard indurated 
ulcer, sometimes more papillary and nodu- 
lar Except for lesions of the postenor 


tongue, the diagnosis of cancer on the foun- 
dation of biopsy should be readdy made 
Tongue cancer postenor to the arcumval- 
late papilla is difficult both for the patient 
and the physician to recognize Any ulcer- 
ation of the mouth of more than two weeks’ 
duration should be mvestigated from the 
cancer standpomt 

The first symptom may be enlarged cer- 
vical nodes Wlule these may be inflamma- 
tory, they should be regarded as cancerous 
m the treatment of the patient Once can- 
cer mvades the cervical nodes the chance 
for cure is practically lost Mekie (74) 
found, m 268 collected cases of mouth can- 
cer with cancerous neck nodes (cases of 
Forssell, Qmck, and his own — 1932), only 8 
(or 2 79 per cent) cured Simmons (103), in 
376 cases of mouth cancer, reported 5 per 
cent surgical cures m patients with chmeal 
metastases and none by radiation (which 
was admittedly madequate m dosage) 
Further, he states that even m early cases 
no rehance can be placed on the presence or 
absence of cervical nodes as an index of 
metastasis 

This meager chance of cure, once the 
neck nodes are mvaded, should be medi- 
tated seriously by those who would tem- 
porize or moderate the treatment of the 
cervical lymphatic areas m pnmary cancer 
of the mouth Bloodgood (13) sounded the 
important note m 1921, stressmg propa- 
ganda for earher diagnosis by education of 
the pubhc, the medical and dental profes- 
sions, statmg that this can save more hves 
than any improvement m surgical techmc, 
x-ray, radium, or cautery 

The differential diagnosis is generally well 
controlled by the free use of biopsy, followed 
by treatment without mterveumg delay 

Simple ulcers from pressure of teeth or 
plates may be found 

Leucemia — ^This may cause gangrenous 
ulcers of the mucous membrane (ulcerative 
stomatitis), swelhng of the lymph nodes at 
the base of the tongue, plus bleeding gums 
Agranulocytosis —This, with mouth ul- 
cerations, may be differentiated by the 
more acute systemic prostration plus leuko- 
cytopema 
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Tuberculosts — ^This as a mouth disease is 
much rarer than syphihs, in spite of the fact 
that the possibihty and frequency of mouth 
mfection with tubercle baalh is greater 
than with spirochetes However, tubercu- 
losis IS fairly common m the tonsil (Bur- 
nam) 

Acti7tof}iycosts — This arises usually by 
injury to the soft parts by hard grains, and 
may form a small tumor mass, usually at 
the tip or edge of the tongue or floor of the 
mouth It can awaken the suspicion of 
cancer, it is also confused with gumma and 
tuberculosis The diagnosis is made by the 
yellow transillummation, the superficial 
site m the mucous membrane, the pea size, 
and the granules of yellow Actinomyces 

Diagnosis from the pathologic picture 
alone has its hmitations At times, even 
the most practised histologist cannot de- 
cide between chrome ulcer, syphihs, tuber- 
culosis, and cancer, when there is a typical 
downgrowth of epithehmn Borst and 
Kaiserhng (52) are astounded at the ease 
with which atypical epithehal growth, 
leukoplakic hyperplasia, and cancer are 
differentiated They are likewise aston- 
ished at the scanty histologic evidence, be- 
lieving that this may be a factor m the more 
favorable results reported 

PATHOGENESIS 

Generally the degree of mahgnancy m- 
creases as one passes from hp to pharynx 
Tumors of the mouth are chiefly of the 
adult, differentiated type The added fac- 
tors of decreasmg accessibflity to treat- 
ment, mcreasmg vascularity of the tumor 
bed, association with vital structures, and 
the activity of the muscles of the tongue 
and floor of the mouth favor spread of the 
disease Thus mahgnancy is seen to be 
lowest m lesions of the hp and cheek, and 
progressively higher m those of tlie tongue, 
floor of the mouth, and tonsd 

Spread of the disease occurs by direct ex- 
tension and chiefly by metastasis It is 
generally accepted that the latter occurs by 
embohe dissemmation of the tumor cells, 
usually through the lymph channels Evi- 
dence of spread via the hematogenous 


routes IS scanty Single cases of implanta- 
tion metastasis m the esophageal, gastne, 
and duodenal mucosae after cancer of the 
tongue (Von Bergmann, 112, 1881) and m 
the bronchial nodes by aspiration (Lenz 
and Sproul, 65, 1934) have been reported 
Secondary transplant by contact, i e , can- 
cer of first the lower, then, five weeks later, 
of the upper hp at the pomt of contact (Von 
Bergmann), and of the cheek m contact 
with tongue cancer, have been sporadically 
reported 

Metastases from oral cancer are regional 
rather than remote They are most always 
confined to the bamer of the cervical lym- 
phatic groups Remote metastases are 
very rare Cnle (26), m 1906, found less 
than 1 per cent m 4,500 statistical cases 
The chmeal course is usually progressive, 
to become fatal m the average of two 
years — somewhat longer for cancer of the 
hp The course is more rapid in the hngual 
cases, commonly from 6 to 12 months, and 
in pharyngeal tumors, from 4 to 10 months 
Most metastases seem to have ansen from 
5 to 6 months after the perceived onset of 
cancer of the tongue (Berven and Sim- 
mons) The local and regional growths be- 
come secondarily infected, usually strep- 
tococcic, with necrosis and suppuration, 
toxic systemic effects, and emaciation 
The chief causes of death are pneumoma, 
septicemia, edema of the glottis, and 
hemorrhage Ewing (35) stresses the fre- 
quency with which secondary infection 
with the streptococcus compheates or 
donnnates the later stages 

ESSENTIAL PRINCIPLES OF RADIOTHERAPY 
TO PRECEDE SURGERY 

Treatment resolves itself into the use of 
surgery (electro-surgery) or radiation, or 
both The problem so difficult to-day is to 
see m its proper light the xalue of the in- 
numerable combmabons of radiothera- 
pentic measures proposed The results of 
presumably good radical surgery (Kuett- 
ner, Cnle, Bastianelh, Zweifel-Payr), ear- 
ned out dunng the preceding thirty-five 
years (1898) seem fanly w'ell standardized 
in yieldmg the absolute rates of between 10 
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Tuberculosis — ^This as a mouth disease is 
much rarer than syphihs, m spite of the fact 
that the possibihty and frequency of mouth 
infection with tubercle bacilh is greater 
than with spirochetes However, tubercu- 
losis IS fairly common m the tonsil (Bur- 
nam) 

Actinomycosis — ^This anses usually by 
injury to the soft parts by hard grams, and 
may form a small tumor mass, usually at 
the tip or edge of the tongue or floor of the 
mouth It can awaken the suspicion of 
cancer, it is also confused with gumma and 
tuberculosis The diagnosis is made by the 
yellow transillummation, the superficial 
site m the mucous membrane, the pea size, 
and the granules of yellow Actinomyces 

Diagnosis from the pathologic picture 
alone has its hmitations At times, even 
the most practised histologist cannot de- 
cide between chrome ulcer, syphihs, tuber- 
culosis, and cancer, when there is a typical 
downgrowth of epithehum Borst and 
Kaiserlmg (52) are astounded at the ease 
with which atypical epithehal growth, 
leukoplakic hyperplasia, and cancer are 
differentiated They are likewise aston- 
ished at the scanty histologic evidence, be- 
hevmg that this may be a factor m the more 
favorable results reported 

PATHOGENESIS 

Generally the degree of mahgnancy in- 
creases as one passes from hp to pharynx 
Tumors of the mouth are chiefly of the 
adult, differentiated tjpe The added fac- 
tors of decreasmg accessibihty to treat- 
ment, mcreasmg vascularity of the tumor 
bed, association with vital structures, and 
the activity of the muscles of the tongue 
and floor of the mouth favor spread of the 
disease Thus mahgnancy is seen to be 
lowest m lesions of the hp and cheek, and 
progressively higher m those of the tongue, 
floor of the mouth, and tonsil 

Spread of the disease occurs by direct ex- 
tension and chiefly by metastasis It is 
generally accepted that the latter occurs by 
embohe dissenunation of the tumor cells, 
usually through the lymph channels Evi- 
dence of spread via the hematogenous 


routes IS scanty Smgle cases of implanta- 
tion metastasis m the esophageal, gastric, 
and duodenal mucosae after cancer of the 
tongue (Von Bergmann, 112, 18S1) and m 
the bronchial nodes by aspuation (Lenz 
and Sproul, 65, 1934) have been reported 
Secondary transplant by contact, i e , can- 
cer of first the lower, then, five weeks later, 
of the upper hp at the pomt of contact (Von 
Bergmann), and of the cheek m contact 
with tongue cancer, have been sporadically 
reported 

Metastases from oral cancer are regional 
rather than remote They are most always 
confined to the bamer of the cervical lym- 
phatic groups Remote metastases are 
very rare Cnle (26), m 1906, found less 
than 1 per cent m 4,500 statistical cases 
The climcal course is usually progressive, 
to become fatal m the average of two 
years — somewhat longer for cancer of the 
hp The course is more rapid m the hngual 
cases, commonly from 6 to 12 months, and 
m pharyngeal tumors, from 4 to 10 months 
Most metastases seem to have arisen from 
5 to 6 months after the perceived onset of 
cancer of the tongue (Berven and Sim- 
mons) The local and regional growths be- 
come secondarily infected, usually strep- 
tococac, with necrosis and suppuration, 
toxic systemic effects, and emaaation 
The chief causes of death are pneumonia, 
septicemia, edema of the glottis, and 
hemorrhage Ewmg (35) stresses the fre- 
quency with which secondary infection 
with the streptococcus compheates or 
dommates the later stages 

ESSENTIAL PRINCIPLES OF RADIOTHERAPY 
TO PRECEDE SURGERY 

Treatment resolves itself mto the use of 
surgery (electro-surgery) or radiation, or 
both The problem so diflScult to-day is to 
see m its proper light the value of the in- 
numerable combmahons of radiothera- 
peutic measures proposed The results of 
presumably good radical suigery (Kuett- 
ner, Cnle, BastianeUi, Zweifel-Payr), ear- 
ned out dunng the precedmg thirty-five 
years (1S9S) seem fairly well standardized 
m yieldmg the absolute rates of between 10 
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and 20 per cent, averaging 15 per cent of 
five-year cures 

We have seen that since 1910, roentgen 
and radium therapists have mcreasmgly 
taken over the radiation of intra-oral can- 
cer We hear repeatedly that there can be 
no standard uniform dosage against carci- 
noma or sarcoma because of their great 
vanations, and because of the vaned reac- 
tion of the tumor bed However, it is felt 
here that the rationale of effective radiation 
therapy of mtra-oral tumors can be placed 
ivithm definable, workably uniform hmits 
First of aU, the selective action of the 
roentgen and radium rays has been given 
thorough trial in the mtra-oral group By 
selective acbon is meant the admimstra- 
tion of dosages sublethal to the adjacent 
normal tissues, yet causmg disappearance 
of the tumor This selective action shows 
its effect best on the undifferentiated em- 
bryonal tumor types, which, except in the 
tonsil, are rare m the mouth We have 
seen that the usual adult epidermoid cara- 
noma requires for its destruction at least 
from 7 to 10 S E D to all parts of the 
growth, whether x-ray or radium be em- 
ployed This dose is defimtely lethal to 
normal epithehum and connective tissue 
Thus for the reliable destruction of mtra- 
oral tumors, the caustic rather than selec- 
tive action of radium is largely called upon 
Secondly, external radiation, hmited by 
the maximum tissue tolerance of 2 5 
S E D , per se, cannot approximate the m- 
tensity dosage requued for effective treat- 
ment of either the primary or metastatic 
lesions of the mtra-oral group As a pre- 
liminary adjuvant measure it has a place, 
not to be over-evaluated 

Roentgen and radium rays belong m the 
senes of electro-magnetic ether waves On 
livmg tissues both act not as heat, produc- 
ing inflammation and necrosis, but they in- 
jure the vitahty of the cell, causing slow 
death The younger the cell, the more in- 
tense the effect Theoretically the correct 
dose injiues only the tumor cells In other 
respects roentgen and radium rays are qmte 
different Roentgen rays are produced by 
electnc current in a vacuum tube, radium 


rays anse from destruction of the radium 
atom, yieldmg emanation The end- 
product of radium destruction is non- 
radiant lead 

Radium and its salts give off three kinds 
of rays — alpha, beta, and gamma Alpha 
rays, composed of atoms of hehum, are cast 
off the radium molecule They have feeble 
activity and are all arrested by the con- 
tamer of the radio-active substance Beta 
rays are composed of electrons and are of 
considerable vitahty They are compar- 
able to cathode rays and are arrested by a 
thickness of 0 1 mm of gold or platinum 
The alpha and beta rays are important 
therapeutically only in their mjunous effect 
upon tissue, causmg necrosis, hence they 
should be excluded as much as possible 

The gamma ray is very different It is a 
vibratory type, has the same quahty as the 
x-ray, and has essentially the vitahty of 
hght But the wave length is mfimtely 
shorter than that of the x-ray (0 017 Ang- 
strom umt), and these rays are much more 
penetrating Just as for x-ray, there are in 
the gamma radiation an mfimty of rays of 
different wave lengths of unequal penetra- 
tion These softer rays are cut out by m- 
creasmg the thickness of the filter to 1 mm 
of platmum 

When a gamma ray falls on an object 
this emits a new radiation, t e , a secondary 
radiation of softer rays havmg mjunous, 
necrotic action The hardness of these 
secondary rays nses with the atormc 
weight of the secondary radiator, i e , shght 
from loose connective tissue, hard from 
bone To dimmish secondary radiation of 
the tissues, the radium tubes should be 
placed as far as possible from substances 
with high atomic weight, namely, bone, to 
avoid necrosis 

The first experimenters used the necrotic 
action of beta and soft ga mm a rays m 
tumoral therapy This is to be avoided 
for necrosis favors infection, the danger of 
hemorrhage is increased, and the tumor is 
replaced by an ulceration of radionecrosis, 
with httle tendency to cicatrization 

Most therapists to-day use only the hard 
gamma rays Some filter with more, others 
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with less, but all, except those using radon 
seeds, use at least 0 5 mm 'of platinum, 
which stops all the beta and part of the 
gamma rays 

The emanation, radon, namely, the first 
degeneration product of radium, may be 
collected and used in contamers ' It gives 
off the same quality of radiation but for a 
short time only, losing 50 per cent of its m- 
tensity m four days The use of the ele- 
ment IS more widespread and preferred be- 
cause of its constant source of radiation 
Faiha’s ingemous apparatus for coUectmg 
and seahng the emanation in gold filtered 
glass tubes has made the use of radon prac- 
ticable m larger cancer chnics 

RADIATION REACTION 

FoUowmg the apphcation of radium, 
Ewmg (34) descnbes the following more or 
less speafic sequence of events From three 
to five days later, hyperetma, lymphocytosis 
and polymorphonuclear leukocytosis, and 
swelling of all the cells, secofid week, the 
tumor cells are charactenstic, with en- 
larged ceU bodies, swollen, homogeneous, 
hyperchromatic nuclei, hydropic vacuoles 
m the cytoplasm and fusion of the giant 
cells, thtrd week, the number of cells is re- 
duced, hquefaction necrosis, invasion and 
compression by lymphocytes, and a pro- 
liferating stroma are seen, fourth aiid fifth 
weeks, only pyknotic nuclei and an occa- 
sional giant cell are seen, the stroma is ac- 
tive, and IS impregnated with capillaries, 
leukocytes, plasma cells, and polyblasts 
Eventually all becomes granulation tissue, 
followed by re-epithehahzation All varia- 
tions of the above may occur 

The reaction of normal tissue, of the 
tumor bed, together with the direct action 
upon the tumor cells, determines largely 
the response of the tumor to radiation 
Arteriosclerosis and syphihtic changes of 
endarteritis and fibrosis m the tumor bed 
dimmish radiosensitivity and retard after- 
healmg Infected and necrotic tumors re- 
act less favorably In fibrous and non- 
vascular areas the defense reaction is poor 
Re-activated tumors, previously treated 
with madequate amounts of radiation. 


show increased resistance to further radia- 
tion Repeated doses cause acatmation, 
ulceration, immobihty, constriction of ves- 
sels, nerves and hollow organs, pam and 
distress (Ewmg) For these reasons ade- 
quate radiation should be given at one sit- 
tmg or within one short period 

TREATMENT 

It IS unperative that treatment of the 
primary lesion and treatment of the re- 
gional cervical lymphatic areas be earned 
out without delay It is quite generallj 
agreed that small, early, easily removable 
lesions of the hp and mouth may best be 
excised Advanced, moperable lesions 
without question should be radiated It is 
with the large mtermediate group of oper- 
able and borderhne cases that great con- 
fusion exists as to management 
Oral hygiene under supervision is im- 
portant This may be done dunng the 
penod of prehmmary external radiation 
All areas of infection m the mouth should 
be corrected Removal of septic teeth and 
pamting of the gums mght and mormng 
with equal parts of tmeture of lodme and 
tmeture of acomte, plus frequent mouth 
washes, are recommended Tobacco and 
alcohol should be reduced to a minimum 
Anti-syphihtic therapy may be begun at 
once 

CANCER LABH 

There exists no doubt to-day that the 
primary lesion can be effectively destroyed 
as well by varied forms of adequate radia- 
tion as by surgery Radiation is preferred 
by many because of greater conservation of 
surrounding normal tissue, and, with re- 
epithehahzation, less deformity and a bet- 
ter cosmetic result This we beheve to be 
true, judgmg from the controlled experi- 
ence of the Radiumhemmet, m Stockholm, 
where the mterstitial method has been rou- 
tmeJy employed m cancer of the hp for 
eight years (smee 1926) 

Lesions of the hp under 1 cm m size may 
be excised without marked deformity For 
lesions over 1 cm , wide exasion may be 
done, ivith plastic repair m cases m which 
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it IS necessary, or the proved methods of 
radiation, as earned out by the larger, con- 
trolled clinics, may be employed 

The following methods of radiation may 
be employed the mmimum lethal dose of 
from 7 to 10 S E D may be admimstered 
by K-ray, wth hght filtration (1 to 2 mm 
Al) and careful screening of the surround- 
mg tissues , surface radium via molds to all 
three accessible surfaces of the hp, or the 
implantation of radium needles The latter 
method is recommended here, based on the 
expenence of the Radiumhemmet, m Stock- 
holm A standard techmc has been evolved 
which is easy of apphcation, has a compar- 
ably low percentage of recurrence, and is 
relatively free from techmeal difficulties 
Forssell (40) reported 6S per cent absolute 
cures in 66 cases, which compares with the 
60 to 70 per cent generally reported [Arzt 
and Fuhs (1), Broders (18), Collms (25), 
Kennedy (58), Pfahler and Vastme (82), 
Qmck (86), Regaud (90), Steiner (35), 
Widmann (117)] 

TECHNIC 

For lesions of the hp (and skin) up to 3 
cm in diameter, one treatment should con- 
sist of the foUowmg (1) local anesthesia, 
biopsy , (2) msertion of usually srx needles 
ivith thread attached (each contaimng 10 
mgm of radium element, filter eqmvalent 
' to 1 mm Pb, length 2 cm , thickness 0 25 
cm ), placed 0 75 cm apart, for four hours) , 
total dosage would amount to 6 needles X 
10 mgm X 4 hr = 240 mgm -hr , (3) the 
needhng is facihtated by first msertmg a 
thin, double-edged blade to prepare the 
bed for the needle 

Usually no further treatment to the pri- 
mary lesion IS required This is followed in 
a few days by progressive mflammation, 
leading to ulceration at ten days, with re- 
eptheliahzation well marked at three weeks 
after treatment The end-result should be 
a soft, non-pigmented, smooth scar Any 
induration raises the suspicion of persist- 
ence of the disease, demandmg additional — 
though less intensive — treatment 
Variations of the above techmc, of 
course, occur, dependmg on the size and 


thickness of the lesion A second set of 
weaker needles (3 mgm each) is also used, 
eight being inserted as a rule On one occa- 
sion, the infiltrating lesion bemg 2 cm m 
width and depth, the maximum number of 
15 needles, each of 10 mgm element, were 
mserted m two layers, for four hours, giving 
a total dosage of 15 X 10 mgm X 4 hr = 
600 mgm -hr The end-result was not 
seen 

For hp lesions larger than 3 cm , distant 
radiation by x-ray or teleradium (the five- 
gram bomb at 3 cm , giving depth dosage of 
2 cm ) is preferred Needhng of such large 
lesions involving the entire lower hp gives 
too great an area of necrosis and ulceration, 
which may be aggravated by secondary m- 
fection, and usually leads to a poorer end- 
result Massive resection, with plastic re- 
pair, has proved effective with such lesions 

Lesions of the upper hp, occumng so 
rarely as to lead some to beheve that an im- 
mumty of the area exists, may be treated as 
above Primary heahng will result m over 
90 per cent of the cases under skilled x-ray, 
surface or mterstitial radium, electrocoagu- 
lation or surgical treatment, or any planned 
combmation of these 

CANCER LINGUA 

Here we are deahng with the most com- 
mon and one of the most malignant tumors 
of the mouth A frontal plane through the 
cucumvallate papillse and the seventh 
tooth of the lower jaw divides the anterior 
half from the base of the tongue Lesions 
of the anterior half may be treated by ex- 
asion, electrocoagulation, radiation, or by 
a combmation of these With excision, less 
than heimglossectomy is usually considered 
unsafe 

Radiation here signifies emphatically m- 
tratumoral radium Surface radium has no 
place m the treatment of mtra-oral cancer, 
no matter how heavdy filtered (Qmck, 87)' 
To give the desued lethal depth dose’may 
result in gross permanent damage on the 
surface, ivith painful, unstable radium bum 
scars External radiation by roentgen rays 
or teleradium may be used as pre- or post- 
auxihary measures, but should not be rehed 
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upon to accomplish more than partial re- 
gression of the hngual tumor, regardless of 
the extent of cross-finng Intratumoral 
radium, whether the element or emanation, 
has found the widest acceptance as the 
most rehable method of dehvermg the re- 
quired epidermiadal dose to aU parts of the 
hngual cancer Tables have been formu- 
lated accordmg to which, by measunng the 
diameter of the tumor, the amount of radon 
(m seeds) reqiured to give the desued dose 
may be ascertamed, expressed in erythemas 
(Martin, Quimby, Pack, 69) 

In 1923, Regaud (89), m Strasbourg, pre- 
sented starthng results, namely, 24 cures of 
at least two years' duration by radium 
puncture of cancer of the tongue In his 
London report, m 1925, 20 of these patients 
were still ahve and free from disease These 
results were acclaimed as the best ever re- 
ported (Mmr, 78) Only one patient had 
died of recurrence Subsequent develop- 
ments of Regaud’ s techmc have led to its 
present-day wide adoption He has called 
attention to the instabihty and mcreased 
radiosensitivity of the cancer cell durmg 
mitosis On the basis of this convicfaon he 
has formulated the pnnciple of usmg small 
doses (weak needles) of gamma rays only, 
dehvermg the epidermiadal dose over a 
long penod of time so as to radiate all the 
tumor cells m then nutotic phases His 
technic, described by Lenz (64) and Mmr 
(78), has varied recently only m the in- 
creased emphasis on teleradium as a pre- 
and post-supplement to the implantation 
of needles, and as a method of treatmg neck 
nodes prophylactically (see Treatment of 
Cervical Nodes, p 40) 

TECHNIC 

(1) A single treatment is given which is 
usually preceded and followed by external 
radiation (teleradiiim) The needles used 
should be 2 7 and 3 5 cm long, 1 5 mm 
thick, filtered with 0 5 mm platmum, con- 
tain 0 6 to 1 0 mgm element, 1 needle per 
c c tumor tissue , for from six to eight days, 
usually eight Total dosage, 1,500-3,500 
mgm hr , accordmg to size of lesion Each 
needle has a double eye, so that it may be 


fixed in the tissue by suture, the other 
thread is strapped by adhesive tape to the 
cheek There should be daily mouth irriga- 
tions A flmd diet must be followed 
This prolonged smgle treatment must 
not exceed a certam limit of time, for the 
growth may become resistant, i e , retro- 
grade changes m the tissue, obhterative en- 
dartentis, making the tissues susceptible to 
infection and radionecrosis 

The above method has been adopted 
with approval by Handley (49), Cade and 
Evans (33), Harmer and Russell (50 and 
51), Lenz and Muir, among others If the 
growth has not disappeared in six weeks, 
Harmer excises the regressive lesion with 
endothermy 

Berven^ and Quick (87) see no speaal ad- 
vantage of weak radiation over long pe- 
riods Smce 1922, at the Radiumhemmet, 
Berven has given (1) External radiation 
by teleradium, usmg the 5 gm bomb at 6 
cm , through four circular portals, by cross- 
finng above and below the manchble, giving 
from 50 to 100 gram-hours total dosage 
After from three to six weeks the reaction 
has largely subsided Partial regression of 
the tumor occurs m 75 per cent and total 
disappearance m approximately 25 per cent 
of the cases (2) The tumor remnant is 
either destroyed generously by bipolar elec- 
trocoagulation, followed by implantation 
of needles mto the tumor base, or the rem- 
nant is needled with 10 mgm needles for 
four hours, as outlmed for hp cancer 
Qmck (84 and 87) prefers the use of 0 3 
mm gold tubes of emanation, preceded by 
“thorough” external radiation This cuts 
down the intensity of the mterstitial dosage 
reqmred He feels that tubes of less than 
1 me radon do not provide enough gamma 
radiation per unit The prmaple of 1 me 
seed per c c of tumor tissue is generally 
followed 

Durmg eacdi mtra-oral treatment with 
radium a smtable shield of lead covered 
with dental compound should be molded, 
thereby protectmg other parts of the 
mouth 

It must be remembered that implanta- 
* Personal communicatioii. 
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tion of the tumor bed after exasion with 
the knife or cautery delays heahng, often 
from two to three months 

For cancer of the tongue ansmg on leu- 
koplakia, the best treatment is exasion 
(Lenz, 64) In general, leukoplakia per- 
sists at the site of an epithehoma that has 
been cured by radium, unless radioneaosis 
destroys this site Saraan (QS-b) found 
leukoplakia present in 20 of 30 cases of con- 
secutive (multiple) cancer of the buccal 
cavity Further, tongue cancer superim- 
posed on a syphihtic tumor bed responds 
badly to radiation and the prognosis is 
usually worse (Berven) 

Treatment of tumors of the base of the 
tongue is difficult with all methods The 
region is maccessible to effective surgery 
The mne patients cured for four years m 
Rieder’s (93) senes of 82 tongue cases 
treated surgically, aU had lesions of the an- 
tenor third of the tongue The remainmg 
73 cases died within the four-year penod 
The difficulties of implantmg radium 
needles are also considerable This has led 
to suggestions of inserting weaker radon 
seeds — 0 5 to 1 0 mgm , with 0 3 mm gold 
filtration, totahng not more than 10 mgm 
(Souttar, 106) — through the neck, beneath 
the ramus and behind the angle of the man- 
dible, with care not to penetrate mto the 
oral cavity because of the danger of rapid 
spread of infection Cade (33) advises re- 
section of the angle and ascendmg ramus of 
the mandible for exposure to msert needles in 
the base of the tongue and posterior mouth 
He states that the after-function is good 
Ling (63), of Budapest, recommends m- 
sertmg needles through the neck, above the 
hyoid bone, mto the base of the tongue 
He first cocaimzes the pharynx and con- 
trols the msertion by plaang a finger in the 
pharynx The needles (strength not stated) 
are left from five to six days If the tumor 
IS extensive, a suprahyoid hnear masion is 
made and the entire extent of the growth is 
needled By this method he obtamed pri- 
mary heahng m five of aght cases of cancer 
of the base of the tongue Lastmg results 
are not mentioned Needles mserted into 
the tongue through the mouth should, of 


course, be fixed by suture so as to prevent 
loosemng or swallowmg of the needle 

Regaud, Berven, and Quick stress the 
importance of thorough external radiation 
as a prehmmary measure The task of pre- 
operative radiation, as described by Fors- 
sell (40), IS, besides its direct effect on the 
tumor tissue, to dimmish pen-tumoral in- 
filtration by caUing forth a resorption pro- 
cess, and to faohtate radical operation, 
occasionally changmg an moperable to an 
operable tumor In addition, it may 
weaken the virulence of the tumor and 
thereby lessen the danger of dissemmation 
by surgery 


CANCER SUBLINGU^ 

Cancer of the tongue, floor of the mouth, 
and of the lower jaw often merge mto one 
another by extension The consensus as to 
treatment of subhngual cancer heavily 
favors radiation Radical extirpation is 
difficult Judd and New (27) employed the 
Kocher operation, t e , sphttmg of the man- 
dible close to the midhne and radically dis- 
secting the floor of the mouth and the cer- 
vical lymphatics, m six advanced cases, all 
of which died of recurrence Kuettner ob- 
tained 11 per cent cures of subhngual can- 
cer m his senes of 266 cases of mouth can- 
cer (Hahn, 47) Eggers (31) removes the 
primary with the electrocautery, after first 
hgatmg the hngual or external carotid 
artery 

Regaud and Berven employ the same 
technic as separately descnbed for cancer 
of the tongue Intratumoral radium, 
heavily filtered, with sub-lethal amounts m 
the region of the mandible, is advised 
Danger of bone necorsis is great from the 
dose necessary Regaud (91) reports 22 
per cent cures m 77 cases Berven (5) re- 
ports 26 cases, from 1913 to 1925, of which 
seven were cured and 19 were dead His 
11-year report, from 1916 to 1926, showed 


FIVE-YEAR CURES 


Lmgual cancer 32% ' 
Subhngual 34% 
Mandibular 18% 
Buccal 26% 


278 tumors of the 
mouth with 76 (or 
27 per cent) five- 
year cures 
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L^ng reported prmiary healing m seven 
of ten cases, by needling both through the 
oral and submental routes, without men- 
tion of end-results 

CANCER GINGIVA AND MANDIBULjE 

Radiation here offers little While a few 
authors advise prehminary apphcation of 
local surface or mterstitial radium (Rose 
and Phillips, 95), Berven, 5 and 8), these 
and others favor ultimate resection of the 
mandible, espeaally when the bone has 
been destroyed by irradiation, as is fre- 
quently the case (Blair, 11, Quick, 87, 
Forssell, 41, Regaud, 64, and Simmons, 4) 
The difficulties of radiologic treatment are 
great The periosteum is exceedmgly sen- 
sitive to radium The ordmary dose causes 
necrosis in which cancer may grow rapidly 
(Berven, 5) Radiated bone becomes os- 
teomvehtic The sequestration is so slow 
and painful that early resection of the m- 
volved bone is indicated Berven first ap- 
phes teleradium pre-operatively, then co- 
agulates the lesion with endothermy, with 
later resection, as necessary 

When the alveolus is mvaded, Rose and 
Philhps (95) first msert small element 
needles of from 1 to 2 mgm strength for 
from seven to ten days, until the “optimum 
reaction’’ occurs, ie, hyperemia, softness, 
and white plaques of lymph on the surface 
Then the mvolved section of bone is re- 
moved with the drill and Gigh saw so as to 
leave a bridge of contmmty of the mandible 
Cancer sinsmg m the gingiva or alveolar 
margm of the upper jaw may extend to in- 
volve the maxillary antrum Destruction 
by electrocoagulation is recommended, fol- 
lowed by packing radium mto the wound, 
if it IS extensive Oehngren (81) employs 
four tubes, each of 25 mgm , with the heavy 
filtration eqmvalent of 3 mm Pb, laid m 
the wound for from 15 to 20 hours, givmg a 
total dosage of from 1,500 to 2,000 mgm - 
hr Oehngren’s work is stressed as authori- 
tative m the treatment of maxillo-ethraoi- 
dal cancer 

CANCER BUCCjS 

The best results are obtamed with lesions 
of the hp and the cheek Destruction by 


the knife, electrocoagulation, or mtersti- 
tial radium may be employed, preferably 
either of the latter two P61ya (83), with 
wide expenence m plastic surgery of this re- 
gion, warns that extensive removal of the 
buccal mucous membrane leads to scar for- 
mation, contraction, and mabihty to open 
the mouth 

If the lesion is to be radiated, certam 
pomts must be kept m mmd The bucca is 
thin and has poor resorptive powers It is 
techmcallv difficult to protect the gums 
and alveolar process The danger of over- 
dosage and necrosis is great It is impor- 
tant to ascertain whether or not the skm 
over the cheek is fixed Lfing could not 
cure any of these with interstitial radium 
Surface apphcators should not be used, for 
they are difficult to apply and hence are 
dangerous (Berven, 4) The buccal mu- 
cous membrane is very sensitive as com- 
pared with the resistant buccal cancer 
Perforation of the cheek, with persistent 
sahvary fistula, is a dire comphcation 
Supenmposing even the shghtest proce- 
dure on heavily radiated tissue, especially 
in this region, may lead to perforation 
As least dangerous, Berven recommends 
external radiation (teleradium) followed by 
either electrocoagulation or insertion of 
radium needles, 1 mgm for each 0 25 c c of 
tumor tissue If the pterygoid muscles are 
mvaded, with partial fixation of the jaw, 
L^ng mserts needles first mto the antenor 
part of the tumor, and later completes the 
implantation when partial regression has 
occurred, affordmg better exposure 

CANCER PALATI 

Cancer of either the hard or soft palate 
occurs but rarely The hard palate may be 
mvaded by tonsillar tumors Destruction 
by electrocoagulation, followed by radium 
laid m the wound packed wth gauze, 
would seem the rational approach Pa- 
latal defects may later be compensated by 
the wearing of a suitable artificial plate 
With cancer of the soft palate, Ldng ob- 
tamed primary heahng m three of five cases 
by using 1 or 2 mgm gold filtered element 
needles mterstitially Souttar (lOG), rec- 
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ogmzing the inconvenient access to the 
palate, feels that it can best be approached 
from behind the angle of the jaw This 
area hes in the plane of the soft palate, 
hence, the needle can enter any point of the 
soft palate on the same side without enter- 
mg the mouth He advises the use of 
weak radon seeds, totahng not more than 
10 mgm He has devised a long instrument 
with a revolvmg barrel attached, whereby 
ten or more seeds can be mserted without 
completely withdrawmg the instrument 

CANCER TONSILL^ 

Cancer here is "of the "most mahgnant 
type Practically no five-year reports have 
been found The three-year cure rates 
range between 4 and 10 per cent [Kuettner 
(62), 7 7 per cent, Bumam (20), 9 75 per 
cent m 123 cases], with the sole exception 
of B erven’s recent encouragmg results at 
the Radiumhemmet, Stockholm 

Treatment depends wholly on radiation 
for what results there are The region is 
beyond the reach of effective surgery The 
tumors are classified, as we have seen, into 
the adult, resistant squamous-cell carci- 
noma, the sensitive transitional cell, and 
lympho-epithehomas and sarcoma At the 
Radiumhemmet (8), till 1924, x-ray plus 
surface radium were used in 28 cases Only 
25 per cent had primary healmg, and all 
were dead withm three years Since 1924, 
the cases have been treated with teleradium 
(the 5 gm bomb at 6 cm for 100 to 150 
gram-hours through several portals), fol- 
lowed by either surface or interstitial 
radium, or coagulation of the regressed 
tumor remnant Eighteen cases were thus 
treated, up to 1927, -with 7 (or 39 per cent) 
hving more than three years \\Tule de- 
ductions should be cautious from senes of 
less than a hundred cases, these results are 
regarded as the best yet reported 

Bumam (20), Ber\'en (6), Cade (23) and 
others who have employed both methods 
are comnnced that the effects of mass radia- 
tion at a distance (teleradium) are very 
much supenor to those obtained by \-ray 
These authors regard this as the greatest 


recent advance m mouth and pharynx 
therapy 

Smce the disease is so difficult to control, 
a thorough course of combmed radiation 
should be earned out Intensive external 
radiation, preferably by teleradium, should 
be followed m three to slx weeks, with sub- 
sidence of the reaction, by mterstitial 
radium With the adult squamous-cell 
cancer pnnapal dependence must be placed 
on the implantation techmc With transi- 
tional-cell epithehoma, the combined treat- 
ment IS best, while with lympho-epithe- 
homa, the mtensive teleradiation alone is 
effective (Bumam) The latter author uses 
mterstitially radon tubes with gold or plati- 
num filter He uses larger umts (2 mgm ) 
and fewer of them Heavy implantation is 
frequently followed by sloughs, which are 
extremely slow in heahng and may give dis- 
comfort for months However, if the 
growth has disappeared these areas heal 
and the functional result is good 

Untoward reactions to radiation easily 
occur The tonsil is surrounded by radio- 
sensitive normal tissues, leadmg to mjury, 
pam, and disagreeable symptoms The 
sahvary glands are mjured easily The 
periosteum of the mandible and hard palate 
are very sensitive, and heavy cross-firmg 
can easily destroy large parts of the man- 
dible Recognizmg these hazards, Bumam 
states, “If radiation is used it should be ear- 
ned to a dosage beyond that necessary to 
cause primary regression or disappearance 
of the tumor ’’ He has seen many patients 
who have been cross-fired through large 
portals, front, lateral, and back, followed 
by mtense dryness of the throat, loss of 
han, imtation of the skm, with no altera- 
tion of the tumor 

Interstitial radium m Harmer and Rus- 
sell’s (51) hands gave palhation but few 
cures, leadmg them to the statement that 
groivths m the region of the fauces are al- 
most always mcurable Lang hgates the 
external carotid artery preventively, then 
mserts gold-filtered needles (1-2 mgm) 
through the mouth and from below the 
mandible, taking great care not to let the 
pomt of the needle come onto the mouth 
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This latter error led to fatal sepsis m one 
case Of five cases so treated, he obtained 
pnmary heahng m three 

Much better results are seen with radia- 
tion of sarcomas of the tonsil Stnkmg re- 
gression usually results from roentgen 
treatment alone, after the Coutard techmc 
Berven (9) supplements this with the sur- 
face apphcation of radium He reports 
36 5 per cent five-year cures in the unstated 
number of cases treated from 1916 to 1927 

In brief, we see that x-ray therapy is re- 
served for the lympho-epithehoma, sar- 
coma, and lymphosarcoma groups For 
the remamder, the combined therapy of 
teleradium (or x-ray), mterstitial radium, 
and endothermy is preferred Surface 
radium is difficult to apply and to maintain 
in correct position 

TREATMENT OK CERVICAL NODES 

Early treatment of the cervical lym- 
phatic areas in every case is imperative, no 
matter how effective the pnmary cure We 
have seen that, once metastases have de- 
veloped m the neck nodes, the chance for 
cure by any treatment is practically lost 
While surgery may cure a few such cases, no 
cures from any form of external irradiation 
can be expected In 72 cases with neck 
metastases, Forssell (40) obtained no cures 
by radiation 

Prophylactic treatment of the neck 
areas, therefore, becomes the aU-important 
factor Years of expenence have shown 
that prophylactic external irradiation is un- 
certam, and that it should be used only in 
combmation with surgery (Regaud, 90) 
Berven,® at the Radiumhemmet, adminis- 
ters only a pre-operative dose of teleradium 
to all cases (50-75 gram-hours total through 
two portals on each side of the neck), with 
no attempt to give mtense curative do- 
sages 

The majority of radiologists practise the 
pohcy of applymg external radiation to the 
neck areas and waitmg for further develop- 
ments (Berven, Cade, CoUin, Duffy, Ja- 
coby, Qmck, Regaud, Stewart) If nodes 
develop later, these authors advise dissec- 


tion, if the cancer has not mvaded the cap- 
sule of the nodes to cause fixation (moper- 
abihty) Does this mean that sight has 
been lost of the fact that when metastases 
have developed the chance for cure is prac- 
tically lost, whether or not the node capsule 
IS mvaded^ 

Evidence that prophylactic radiation of 
the neck nodes has reduced the frequency 
of later metastases is difficult to obtam 
Regaud, with an eight-gram bomb recently 
installed (November, 1934), favors telera- 
dium ever more strongly m the effort to 
supplant prophylactic dissection of the 
neck areas This experimental work is, as 
it should be, confined to the larger centers 
for mvestigation 

To serve the best mterests of the patient, 
however, mam dependence must, with few 
exceptions, be placed on early m bloc dis- 
section of the neck areas before the nodes 
are mvolved Theones as to the protective 
function of the lymph nodes [Janeway (56), 
Qmck (87), Berven (5)] cannot justify a 
waitmg pohcy, depending completely upon 
the uncertam effect of external radiation, 
which must not be so mtense as to injure 
the tissues where later operative attack 
may be necessary The penalty of waiting 
IS too great If the nodes become mvaded, 
the chance of cure is precipitously dimin 
ished 

One recogjnizes the protective function of 
the axillary nodes m breast cancer, yet the 
marked reduction m the chance of cure, 
once the axillary nodes are invaded, makes 
it imperative that they be removed without 
delay Too much importance has been at- 
tached to the protection rendered by the 
cervical lymphatics Answermg the ques- 
tion as to why cancer metastases grow so 
regularly m the lymph nodes, Murphy (79) 
suggests that the lymphocyte as it exists m 
the node is mactive, and is capable of func- 
tionmg only when it migrates mto the tis- 
sues, just as the polymorphonuclear leuko- 
cyte cannot perform one of its important 
funcfaons, that of phagocj tosis, mside the 
blood vessels— hence, the growth of cancer 
m the presence of antagonistic cells 

Small, early lesions of the hp, without 
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ulceration, deep infiltration or nodes, and 
of low grade malignancy (Grade I) may be 
given irradiation to the neck areas after the 
eradication of the primary, and be con- 
trolled by careful follow-up examination 
AH others should have early dissection of at 
least the submental, submaxillary, and up- 
per deep cervical region on the same side 
[Eggers (31), Ketmedy (58), Lund and Hol- 
ton (66) ] If the lesion is m the center of 
the hp, the question of bilateral dissection 
comes up Among the 531 cases reported 
by Broders (IS), 76 26 per cent of those op- 
erated upon and that showed no metas- 
tases were chmcally cured Kennedy (58), 
in 246 cases treated by surgery both to the 
primary and to the neck region, obtamed 
88 per cent cures m cases with the lesion 
under 3 cm m diameter and 44 per cent m 
those over 3 centimeters 

With lesions primary m the tongue, floor 
of the mouth and mandible, early dissec- 
tion, after subsidence of the primary reac- 
tion, should be earned out wherever feas- 
ible, even when palpable nodes are not pres- 
ent [Evans and Cade (33), Fischel (38), 
Kuettner (62), New and Judd (27), Regaud 
(91)] until recent adoption of teleradium 
[Rieder (6), Roux-Berger (97 and 98), Sim- 
mons (103)] Regaud (91), until recent 
emphasis on teleradium,® advised neck dis- 
section m cancer of the mouth m general, 
usually three weeks after treatment of the 
primary lesion If the nodes showed can- 
cer histologically, then post-operative sur- 
face radium on wax molds was apphed to 
the neck areas Berven® admimsters pre- 
operative teleradium, through two portals 
over the neck areas on each side, at the 
same time as treatment of the pnmary If 
no nodes are present, he waits until they 
appear, except m cases of extensive pnmary 
lesions Qmck (87) leans most strongly 
away from surgery, gives external radia- 
tion, and exposes and implants radon seeds 
in nodes as they appear 

Poor general condition, recurrence of the 
primary lesion, metastasis below the clavi- 
cle, fixation to the spinal column, extensive 

‘ Obbcrved, November, 1934 . 

* Personxd commumcauon 1934 


skin invasion, and tumors of embryonal 
type are regarded as contramdications to 
operation 

The only adequate removal is the “block 
dissection,’’ so named and well described 
by Cnle (26), m 1906 He devised this op- 
eration in 1898, after the Halstead breast 
operation The techmc is essentially un- 
changed to-day Removal of the stemo- 
mastoid muscle and the mtemal jugular 
vem should be decided upon m the mdivi- 
dual case, espeaally where mvolvement of 
the nodes seems likely The procedure is 
simplified by using the plane of mterjugulo- 
carotid cleavage, from below upward, dis- 
sectmg gently with the finger Roux- 
Berger and Taflhefer (98-o) advise resec- 
faon of the postenor belly of the digastric 
muscle and the stylohyoid muscle so as to 
allow free dissection of the jugular vem up 
to the base of the skuU They state that 
the most frequent mvasion of nodes from 
tongue cancer occurs m those behind the 
angle of the jaw They have done the 
above m 23 cases without mishap 

Durmg the dissection, Fraser (44) mserts 
from 30 to 40 mgm of radon seeds under 
the postenor belly of the digastnc muscle, 
for here the dissection is usually mcom- 
plete 

The factors determimng the extent of the 
operative attack are well outhned by 
Jamieson and Dobson (55) Growths on 
the lateral border of the tongue mdicate 
unilateral bloc dissection, after eradication 
of the pnmary Those of the tip and fre- 
num of the tongue require bilateral dissec- 
tion, m separate stages Likewise ad- 
vanced lesions of the tip, border, and dor- 
sum going over to the alveoh or floor of the 
mouth, require bilateral dissection The 
mtemal jugular vein should not be sacn- 
ficed on both sides Neck dissection prop- 
erly earned out should not lead to mutila- 
tive disfigurement Recurrence after ade- 
nectomy is low (Roux-Berger and Monod, 
98) The expenenced techmes outhned by 
Cnle (26), Roux-Berger, and Semken are 
recommended 

With lesions of the cheek, alveolar mar- 
gm of the upper jaw and palate a more con- 
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servative attitude may be taken, based on 
dissection of the neck on the same side, 
especially when the pnmary cancer is ex- 
tensive 

Lesions of the tonsil and base of the 
tongue more frequently show an undifferen- 
tiated histologic pictmre, t e , transitional 
cell, lympho-epithehoma, or sarcoma The 
neck nodes tend to occur as a diffuse ill- 
defined chain, as opposed to the more local- 
ized groups of adult epidermoid metastases 
These are best controlled by external 
radiation, either x-ray or teleradium (Ber- 
ven, Qmck, Regaud) Bumam, however, 
recommends removing movable nodes m 
cancer of the tonsil 

Treatment of moperable, fixed metas- 
tases IS mdisputably by radiation, both ex- 
ternal and by implantation of radon seeds 
The exposure and implantation of radon 
seeds m operable nodes as they become in- 
volved, proposed by Quick (82), has found 
but hmited acceptance as a ’substitute for 
surgery At the Radiumhemmet, Stock- 
holm, and LTnstitute du Radium, Pans, 
exasion is regarded as the most effective 
treatment 

PROGNOSIS 

Limitations should be placed on the im- 
portance of gradmg of tumors as an mdex 
to prognosis MacCarty (68) hsts at least 
seventeen factors which must be consid- 
ered, namely, the type, size, and location of 
the lesion, nodal mvolvement, fixabon, 
renal and cardiac effiaency, aneima, age, 
durabon, direcbon of growth, weight loss, 
degree of cellular differenbabon, lympho- 
cytic infiltration, fibrosis, hyahnizabon, 
and the extent of destrucbon produced by 
treatment Numencal gradmg deals with 
but one of these factors, differenbabon 
Stewart (110) pomts out that gradmg of 
tumors IS not new Its prmciples were 
recogmzed by Virchow m his “Scala der 
Mahgnitat” and by a host of others smce 
It has been popularized of late, with the 
subsbtubon of figures for comphcated 
pathologic descriptions Broders classifi- 
cabon has shown itself to be of value for 
group prognosis It is far too little for m- 


dividual prognosis, as is seen from the 
above factors enumerated 
Rieder (93), usmg Broders' classificabon 
m 82 cases of tongue cancer, found no 
agreement between the climcal results and 
gradmg of at least half of the so-called 
differenbated cases He states that the 
subjecbve element is too great to allow of 
certain numencal gradmg Even with ad- 
dibonal data plus the histologic picture, a 
30 per cent discrepancy resulted, when 
compared with the end-results In these 
cases recurrence or metastases occurred, al- 
though histologically a good result was ex- 
pected 

SU1.IMARY 

The diffiiculbes attendmg treatment of 
mtra-oral cancer have been examined At- 
tempt at comprehensiveness, based on 
anatomico-pathologic study and a degree 
of acquamtance with both radiabon and 
surgical treatment of this region, has been 
made 

CONCLUSIONS 

Inba-oral cancer, among the most ac- 
cessible, remams among the most fatal of 
mahgnant diseases 

Smce 1910, mtra-tumoral radium has 
played a progressively dominant part m the 
treatment of cancer of the mouth 

Over 90 per cent of mahgnant tumors of 
the mouth are epidermoid carcinomas, 
mostly of the adult resistant type 

Of the buccal epithehum, the basement 
cell alone has the power of reproducbon 
and of mvasion All other cell changes 
represent stages of degeneration 

Epubs, regarded by some as a granu- 
loma, IS “semi-mahgnant ” 

Leukoplakia is the most important pre- 
cancerous lesion All cases of leukoplakia 
are curable 

Enlarged cervical nodes should be re- 
garded as cancerous Once cancer invades 
the cervical nodes the chance for cure is 
pracbcally lost 

Early diagnosis ivoll improve the results 
more than any other single factor 
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Radiuin is the treatment of choice of the 
primary lesion m all cases which have ex- 
tended beyond the possibility of easy oper- 
ative removal 

Intratumoral radium must be of epider- 
micidal mtensity, whether over a short or 
long penod, to be rehably effective In 
this form it is the best caustic ever devised 
for cancer 

The 1934 techmc of the Radiumhem- 
met, Stockholm, and LTnstitute du Ra- 
dium, Pans, are presented 

WTiat Clues there are m cancer of the 
tonsd have come from radiation, which 
must be ngorously employed 

In the treatment of the cervical lym- 
phatic areas, irradiation is uncertam It 
should be used only m combmation with 
siugery, which should be early and radical 
The penalty of waitmg until nodes develop 
IS too great 

Gradmg of tumors is but one of at least 
seventeen factors m determmmg mdividual 
prognosis It is of espeaal value in deter- 
minmg group prognosis 

Better management of the mdivividual 
case will result from the surgeon and ra- 
diologist workmg together than from either 
alone 

005 Commonwealth, Ave 
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ADENOMyOMA OF THE REQOVAGINAL SEPTUM TREATED WITH 
RADIOLOGIC METHODS^ 

By HARRY H BOWING. M D , Rochester, Minn 
Section on Therapeutic Radiology, The Mayo Clmic 


T his study is a review of 36 cases of 
adenomyoma of the rectovaginal sep- 
tum, m which the patients were re- 
ferred to the Section on Therapeutic 
Radiology, at the Mayo Chmc The first 
case was observed in 1918, and the last 
three cases were observed m 1934 
An adenomyoma is a tumor composed 
of glandular and muscular tissue Con- 
sidered from a general standpomt, this 
type of tumor may be found m many or- 
gans of the body, and when so situated, it 
usually IS representative of the structure 
of the tissue from which it arises 
This consideration deals m part with 
adenomyomas of the uterus, and specifi- 
cally with adenomyomas found in the recto- 
vaginal space Lockyer, m 1913, presented 
a paper entitled “Adenomyoma in the 
Recto-utenne and Recto-vagmal Septa,” 
and he accordmgly is accredited with hav- 
mg been the first to identify this phase of 
the disease Keene and Kunbrough found 
that the earhest contribution to the sub- 
ject, which dealt with adenomyomas of 
the uterus, was the report by Rokitansky, 
m 1860 In 1896, the work of von Reck- 
Imghausen appeared, and, almost simul- 
taneously, Cullen presented his report of 
similar tumors that were found in the 
round hgaments He is accredited with 
having been the first to demonstrate that 
the glandular mclusions m adenomyomas 
are of endometrial origin Pnor to the 
work of Sampson, m 1921, this disease was 
considered a pathologic curiosity and, 
therefore, of httle or no chmcal sigmficauce 
His theories may be questioned, but the 
value of his work is outstanding 

The theones of ongm, which have been 
advanced by many observers, are of inter- 
est However, it is not within the scope of 

’ Presented before the Radiologtcal Society of North 
America at the Twentieth Annual Meetmg in Mem- 
phis Tenn Dec 3 to 7 1934 


this presentation to enter at length into 
this controversy The wolffian theory, 
which has been advanced by von Reck- 
hnghausen, attributes the source or origin 
of the glandular elements of adenomyomas 
to adult remams of the wolffian system 
He considered that these masses were 
“organoid” tumors in which he could 
trace the component parts of the meso- 
nephron The presence of these tumors 
in the pelvis, rectovagmal septum, external 
gemtaha, groin, and distal end of the 
right round hagment, was considered to 
be the result of the extension of the guber- 
naculum ovam, which onginates at the 
lower pole of the kidney, through the utero- 
ovanan ligament, and from the uterus to 
the groin, through the round hgament. 

Cullen advanced the mucosal invasion 
theory because he was able to trace a direct 
commumcation between the glandular por- 
tion of the tumor and the uterme mucosa 
He considered that other tumors, which 
were sinular to those that are found m the 
uterus, were the result of displaced muller- 
lan rests Russell is credited with having 
been the first to report a case m which 
endometnal tissue was found in the ovary 
He assigned its ongm to “an aberrant por- 
tion of the muUenan duct ” Cullen sug- 
gested the muUenan rest theory to explain 
the occurrence of adenomyoma in the nght 
round hgament The theory is based on 
the close relationship between the anlage 
of the ovary and Muller’s duct and the 
possible mterchange of cells Russell said, 
“It is not hard to conceive that a portion of 
genmnal epithehum which forms the ovary 
should, at times, attempt to produce struc- 
tures which its function elsewhere calls 
upon it to do ” 

The serosal theory is based on the ob- 
servations that the endothelial cells of the 
pentoneum may undergo transformation 
into cyhndnc or cuboidal cells, through the 
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influence of inflammatory processes, and 
that the connective tissue in the region of 
these cellular mclusions undergoes hyper- 
plasia, which may closely resemble the 
cellular stroma of the uterme mucosa 
Meyer is given the credit for demonstrat- 
ing this theory and descnbmg the patho- 
logic change as a heahng process 

The implantation theory of Sampson, 
which was reported m 1921, rests on the 
idea that uterme or tubal epithelium may 
escape through the fallopian tubes mto the 
peritoneal cavity at the time of menstrua- 
tion, and that when these particles of tissue 
find lodgment they may penetrate the 
tissue mvolved Sampson has advanced 
much evidence to support this theory 
These theones are not all-mclusive , 
however, they stimulated research and dis- 
cussion, which have advanced our knowl- 
edge of this disease It is necessary to ac- 
cept the influence of the ovarian hormone 
on these tumors, as well as their reaction 
to menstruation and pregnancy This 
hormonal feature is very important to the 
physician who plans to treat this neoplastic 
disease 

INCIDENCE 

The occurrence of adenomyomas (endo- 
metriosis) IS more common than generally 
IS supposed, and the importance of these 
tumors evidently has not been recognized 
Cullen, m 1908, reported that adenomyoma 
was present m 83, or 5 7 per cent, of 1,283 
cases of fibromyoma of the uterus In 
1919, MacCarty and Blackman reported 
that adenomyoma was present in 211 of 
3,398 cases of fibromyoma of the uterus, 
an inadence of 6 4 per cent 

Owmg to the in\ asive nature and migra- 
torj"^ charactenstics of these tumors, many 
structures of the body may be mvolved 
The followmg structures have been in- 
volved ovaries, uterus, rectum, sigmoid 
flexure, round ligaments, broad hgaments, 
walls of the vagina, mgumal region, ex- 
ternal gemtalia, walls of the mtestine, 
appendix, bladder, abdommal scars, omen- 
tum, fallopian tubes, and peritoneum 


TABLE I — INCIDENCE OF ADENOMYOMA IN 
VARIOUS SITUATIONS 


Situation 

, Keene and j 
1 Kimbrough j 

Kmg 

Cases ] 

Cases 

No 

Per 

cent 

No 

Per 

cent 

Rectovaginal septum 

6 

5 0 

52 

42 6 

Ovary 

110» 

92 4 

23 

18 9 

Umbilicus and ovary 

2 

1 7 

0 


Laparotomy scar 

1 

0 8 

0 


Peritoneum 

0 


26 

21 3 

Uterus 

0 


17 

13 9 

Tube 1 

0 1 


4 

3 3 

Total 

119 

99 9 

122 

100 0 


* Unilateral 63, bilateral 47 


TABLE II — ^INCIDENCE OF ADENOMYOMA 
ACCORDING TO AGE OF PATIENT 


Age of patient, 
years 

! Cases 

No 

Per cent 

26 to 29 

2 

6 55 

30 to 34 

11 

30 55 

35 to 39 

10 

27 77 

40 to 44 

5 

13 89 

45 to 49 

8 

22 22 

Total 

36 

99 98 


An attempt was made to determine the 
mcidence of adenomyoma of the recto- 
vaginal septum, but neither the reports m 
the hterature nor the material at my dis- 
posal lends itself to this estimation The 
mcidence according to the situation of the 
mvolvement, as reported by Keene and 
Kimbrough, and by Kmg, is given m 
Table I In the cases that form the basis 
of the present study, the patients were re- 
ferred to the Section of Therapeutic Radi- 
ology because of mvolvement of the recto- 
vagmal space Therefore, the incidence of 
mvolvement of the rectovagmal septum 
should be rather high in this group of 
cases, because the situation of the infiltra- 
tion makes the diagnosis a comparatively 
simple affair 

/Ige Incidence The age mcidence is 
shown m Table II Since this disease is 
influenced by the menstrual cycle and ap- 
parently develops slowly, these few cases 
would seem to indicate that the neoplasm 
requires at least from ten to twelve years 
for development, and probably much 
longer in the older age groups The time 
of onset IS as yet chnically unpossible of 
determination It also may be inferred 
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TABLE HI — MENSTRUAL HISTORY 
CASES OF ADENOMYOMA 

IN 36 


1 Cases 

! 


Per 


No 

cent 

Normal and regular 

12 

33 33 

Regular (dysmenorrhea and i 



menorrhagia m five cases) 

14 

3S 88 

Irregular 

10 1 

27 77 

Total 1 

36 1 

1 99 98 


TABLE rv — CHIEF COMPLAINTS IN CASES OP 
, ADBNOMYOMA 



Case 

No ‘ 

s 

Per 

cent 

Pam m lower part of abdomen 

8 

22 2 

Pam m inguinal region 

1 

2 8 

Pam m buttock 

1 1 

2 8 

Pam in epigastrium 

1 

2 8 

Pam m rectum 

7 

19 4 

Dysmenorrhea 

o 

5 6 

Menstrual irregularity 

S 

13 9 

Tumor 

5 

13 9 

Carcrnoma 

2 


Fatigue 

2 

1 5 6 

Rectal bleedmg 

1 

2 8 

Diarrhea 

1 

2 8 

Total 

36 

100 2 


that the cessation of menstruation reduces 
the number of instances in which the con- 
dition IS discovered among elderly women 
While these cases are too few to permit 
definite statements, the trend of the disease 
IS shown rather clearly 

GYNECOLOGIC HISTORY 

In the 36 cases that form the basis of this 
study, the gynecologic history was as 
follows Ten, or 27 8 per cent, of the 
patients were smgle, and 26, or 72 2 per 
cent, of the patients were mamed Seven 
of the patients had had one child each, 
two of these patients had had one or more 
miscarriages Six patients had had two 
children each Two patients had had three 
children each, and another patient had had 
four children and two miscarriages One 
patient had had six children Nme of the 
patients who were married had never had 
any children or any miscamages Adeno- 
myoma may be a factor m the produc- 
tion of stenhty, as it may infiltrate the 
cervix and fix, or hmit the motion of, the 
fundus The discharge which it produces 
also may alter the chemistry of the vagmal 
secretion 


The menstrual history is of great assist- 
ance m estabhshmg the diagnosis, because 
the symptoms may be assoaated inth or 
aggravated by the menstrual cycle The 
menstrual history m these cases is recorded 
bnefly m Table III Many of the phe- 
nomena of disturbed menstruation depend 
on the extent and situation of the lesion 
The presence or absence of surface ulcera- 
tion IS a factor The menstrual discomfort 
IS of the acquired type There is a possi- 
bihty that tlus assoaation may have been 
overlooked m the cases which were seen 
first 

Vicarious menstruation was noted m 
nme, or 25 per cent, of the cases In eight 
of these cases, there was blood m the stool 
at the tune of menstruation This es- 
tabhshes the importance of a rectal ex- 
ammation by endoscopic methods in these 
cases In one case there was a bloody dis- 
charge from the navel 

Dyspareuma was recorded m four of the 
cases (11 per cent) This feature depends 
chiefly on the extent of involvement and 
fixation of the pelvic structures The 
mcidence may be higher than it appears, 
as this information seldom is volunteered 
by the patient 

CHIEF COMPLAINTS 

The major chief complamts are recorded 
m Table IV Many patients had multiple 
complamts, some of which were referable 
to the disease, while others were unrelated 
to the adenomyoma An attempt was 
made to group these complamts according 
to the importance that the patient placed 
on them 

In 20 cases (55 per cent), pain was the 
chief symptom In eight of these, the 
pam was situated m the lower part of the 
abdomen, and in seven, it was situated m 
the rectum Seven patients (19 5 per cent) 
complamed of menstrual disturbances 
In seven cases (19 5 per cent), the patients 
complamed of a tumor, or of a carcrnoma, 
m these, the diagnosis usuaUy had been 
made by the attendmg physician The 
chief symptom was related to or modified 
by menstruation m 20 cases (55 5 per cent) 
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In 16 cases (44 4 per cent) the history did 
not reveal any relation between the chief 
symptom and menstruation This figure 
probably is unreliable, as the relabon be- 
tween the chief symptom and menstruation 
can be estabhshed m a very large number 
of these cases, if this condition is suspected 
It may require careful questiomng to ehcit 
this relationship Adenomyoma should be 
suspected in aU cases m which this relation- 
ship can be demonstrated 

The duration of the signs and symptoms 
IS recorded in Table V Evidently, the de- 
velopment of these growths may be con- 
sidered slow or moderately slow, espeaally 
when the size of the neoplasm and the dura- 
tion of the chief symptom are considered 
As a rule, these growths are not large or 
bulk infiltrations, such as commonly are 
seen m cases ivith a lengthy history m 
which mahgnant disease is present This 
disproportion should also awaken the 
thought or idea that the disease may be an 
adenomyoma 

GYNECOLOGIC AND CLINICAL DIAGNOSIS 

The diagnosis usually can be made as a 
result of bimanual pelvic exammation and 
careful inspection of the vaginal mucosa 
The infiltration usually is described as a 
nodular or multmodular mass that is 
situated m the region of the vagmal cul 
de sac The mass may extend anteriorly 
to the posterior wall of the vagina, or 
laterally to the right or left fomix of the 
vagina In cases m which the growth is 
situated m this region, it becomes at- 
tached to, or involves, the neighbormg 
structures, especially the antenor wall of 
the rectum and the vagmal wall m the re- 
gion of the cul de sac Tenderness may or 
may not be present during palpation The 
extension laterally may infiltrate the broad 
ligament and result m a large fixed mass in 
the pelvis There may be slight or moder- 
ate obstruction of the rectum In some 
cases the rectal obstruction may be so 
se\ ere as to necessitate a colostomy The 

ureters may be included in the pehnc mass, 
and a umlateral or bilateral hydronephro- 
sis may result In some of the cases, the 


TABLE V — DURATION OF SYMPTOMS OF 
ADENOMYOMA 


Years’ 

Cases 

No 

Per 

cent 

Less than 1 

12 

33 33 

1 to 2 

10 

27 77 

2 to 3 

5 

13 89 

3 to 4 

2 

5 55 

4 to 5 

1 

2 77 

5 to 6 

3 

8 33 

8 to 9 

2 1 

5 55 

9 to 10 

1 

2 77 

Total 

36 

99 96 


• Longest duration 9 years, shortest duraUon 6 weeks 


TABLE VI GYNECOLOGIC AND CLINICAL 

DIAGNOSIS 


^ 1 
Diagnosis 

[ Cases 

1 

No 

Per 

cent 

Adenomyoma 

26 

72 22 

Carcmoma 

5 

13 89 

Tumor 

5 

13 89 

Total 

36 

100 00 


walls of the urmary bladder were mvolved 
The growth may infiltrate the cervix, 
espeaaUy the supravagmal portion, and 
the posterior wall of the fundus of the 
uterus Various physicians have reported 
mvolvement of the external gemtaha, 
mgumal region, abdommal scars, and 
umbihcus An exploratory laparotomy 
may reveal the characteristic tumors and 
dense adhesions of the pelvic structures 
Involvement of the ovaries, rectum, recto- 
sigmoid, sigmoid flexure, omentum, broad 
hgaments, and round hgaments has been 
reported In cases m which there is an 
adhesion of the epithehal tissue which 
covers these tumors, there is a blmsh dis- 
coloration of the tumors The discharge, 
which occurs m cases in which the tumor 
is broken or undergoes ulceration, is similar 
to the menstrual discharge, and its oc- 
currence always has some relation to the 
menstrual cycle In 14 of the cases m this 
senes, the tumor was small, m two cases, 
it was large, and m the rest of the cases,’ 
the size of the tumor was not mentioned 
In the 14 cases m which the tumors were 
small, the average size of the growth was 
3 6 by 4 2 centuneters The smallest 
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TABLE VII — CLASSIFICATION ACCORDING TO 
CULLEN 



Cases 

No 

Per 

cent 

Group 1 

2 

5 55 

Group 2 

11 

30 65 

Group 3 

11 

30 55 

Group 4 

12 

33 33 

Total 

36 

99 98 


tumor measured 0 5 by 0 5 cm . and the 
largest tumor measured 5 by 6 centimeters 
In 14 cases, the growth was fixed or ad- 
herent to ad3acent structures Retrover- 
sion of the uterus was noted m ten cases, 
which was a rather high madence In 
cases m which there are extensive infiltra- 
tions, the uterus is intimately associated 
with the pelvic infiltration, and it is im- 
possible to be certain regarding the size 
and situation of the fundus of the uterus 
The rugie of the vagma persist, and there 
may be sessile polypoid masses, or defimte 
pedimculate polyps in the vagma in some 
cases The latter feature lends weight to 
the inflammatory theory of the ongm of 
this neoplastic disease 
The tentative diagnosis, which was made 
at the time these patients first registered 
at the Climc, is given in Table VI The 
cautious diagnoses of tumor and of car- 
anoma were made m the early years of this 
study A careful history, palpation, and 
mspection should reveal the correct diag- 
nosis Biopsy may be performed to sub- 
stantiate the diagnosis, especially in cases 
m which there are denuded or ulcerated 
lesions m the vaginal ciil de sac 

PROCTOSCOPIC examination 

The general physical condition of these 
patients is very good and no definite under- 
minmg of their health was noted Aside 
from the usual laboratory tests, no special 
tests are indicated The most common 
speaal exammation which was done was a 
proctoscopic one Miles, m 1921, pom ted 
out the significance of this disease entity 
in the field of proctology On account of 
the situation of the mfiltration betiveen the 
rectum and vagma, and because of the 
likelihood of mvolvement of the antenor 


rectal wall, rectal distress may be the chief 
symptom 

In 18 cases (50 per cent), a proctoscopic 
exammation was done This revealed 
positive findmgs m 14 cases (77 77 per 
cent) and negative findmgs m four (22 22 
per cent) The most common proctoscopic 
findmg was an extra-rectal mass, which 
occurred m 12 cases, and was situated 
about 10 cm from the anus, mvolving 
chiefly the smtenor wall of the rectum 
The rectal mucosa may be attached or 
adherent to the surface of the infiltration, 
it may bleed easily when touched, or ul- 
ceration may be present The mass may 
encroach on the lumen of the mtestme and 
produce a mild or severe rectal obstruc- 
tion In all but two of the cases m which a 
diagnosis of a mahgnant or doubtfully 
malignant lesion was made by the proc- 
tologist, the report was only a description 
of the findmgs and was not a proctoscopic 
diagnosis Patients who have defimte 
rectal symptoms should be subjected to a 
proctoscopic examination It should be 
a consideration m all cases to rule out the 
possibihty of mvolvement of the rectum 
The proctologist must be alert to recognize 
this disease entity 

CLASSIFICATION OF CASES 

Cullen, in 1917, suggested the follow- 
mg classification for a similar group of 
cases Group 1 Small tumor, smgle or 
multiple, is relatively free in rectovagmal 
septum Group 2 Tumor is adherent to 
posterior surface of cervix and anterior 
surface of rectum Group 3 Tumor 
glues cenux and rectum together, and 
spreads mto one or both broad hgaments, 
tumor IS not fixed Group ^ Tumor in- 
voHes posterior surface of cervix, rectum, 
and broad ligament There is a diffuse 
pelvic mass which is fixed and causes 
partial obstruction (rectum, ureters) 

An attempt was made to classify the 3G 
cases m this manner, b> employing the 
data contamed m the history, surgical 
cards, and records of speaal examina- 
tions ' The results of this classification are 
shown m Table VII 
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GROSS AND MICROSCOPIC PATHOLOGY 

Mahle and MacCarty have descnbed 
the adenomyomas of the rectovaginal 
septum as follows 

“Pathologically, extra-utenne adenomyomas 
are identical m appearance regardless of where 
they are found They differ grossly from 
adenomyoma of the uterus, m that the cystic 
areas are larger and the contents darker brown 
Grossly, the tumors are solid, fibrous, and of a 
light gray color Here and there, white bands 
extend into the tumor substance, wtule between 
these bands are areas, dark brown to almost 
black, varymg in size from the head of a pm to 
cystic areas 1 cm or more in diameter 

“Microscopically, the stroma consists of 
fibrous connective tissue and smooth muscle 
fibers, the latter m varymg amounts Withm 
the stroma are gland spaces hned with cylm- 
dncal epithehum Some glands are surrounded 
by a very cellular stroma, the cells of which are 
regular with round or oval nuclei resting in a 
very fine reticulum, while other glands are im- 
mediately surrounded by smooth muscle or con- 
nective tissue In some portions of the tumor 
substance there is marked evidence of recent 
and old hemorrhage In the latter areas are 
clumps of endothelial cells filled with old blood 
pigment, and m one of these areas a typical 
foreign body giant cell is seen enclosmg a mass 
of blood pigment The adenomatous portions 
of these tumors with their cellular stroma are 
identical with utenne endometrium 

“Climcally, these tumors give no consistant 
group of symptoms on which an accurate diag- 
nosis can be made However, their location and 
slow growth, extending over a period of years, 
suggest benign tumors Further, the occa- 
sional relation to the tune of menstruation, of 
pam or swelhng of the tumor, or less frequently 
a bloody discharge should be very suggesbve of 
adenomyoma 

“Surgically, adenomyomas, regardless of 
their remarkable mfiiltration charactenstics, 
should be drEferentiated from malignancy Es- 
pecially is this true of the tumors m the pelvis, 
adherent to the sigmoid or the abdommal wall, 
or other structures Adenomyomas may be 
recognized grossly in most cases by the fibrous 
stroma which contains cystic areas filled with a 
bloody, dark broivn, or serous flmd 

“The pathologist should distmguish adeno- 
myoma from carcinoma bj the regularity of 
gland structure with normal differentiated 
epithelial cells without mitosis and, m most 
tumors, by the characteristic stroma surround- 
ing the glands He should also recognize that 
thej are benign tumors, that they grow by m- 
\asion, and do not metastasize 


TREATMENT AND RESULTS 

Keene and Knnbrough stressed the ac- 
ceptance of the fact that the activity and 
proliferation of these tumors are dependent 
on ovarian function, and, conversely, that 
ablation of ovarian function will cause these 
tumors to atrophy Therefore, the sur- 
geon and radiotherapeutist must be gmded 
accordingly m the treatment of this disease 
Since the disease affects women who are 
comparatively young, the problem is not 
always a simple one, and it usually is wise 
to err on the side of conservatism 

Adenomyomas which cause rectal pam, 
bleedmg, and backache, can be treated 
with radium and roentgen rays, but the 
desired results require a menopausal dose 
Graves (4, 5) pomted out that regression 
does not always occur with cessation of the 
menstrual cycle, assummg that these pa- 
tients have passed the bound of this 
hormone influence Apparently none of 
the patients m these cases could be so 
classed Sampson and others have demon- 
strated that these lesions may undergo 
mahgnant degeneration These tumors are 
composed of endometnal tissue and there- 
fore are subject to mahgnant change 
There was no certam evidence of the 
mahgnant phenomena m this senes of 
cases Although the possibility or prob- 
abdity of mahgnant change is evidently 
very small, it must be reckoned with 

The management of the cases seen m the 
early years of the recogmtion of this disease 
entity was “entirely operative ” Opera- 
tion was the first and only method of treat- 
ment, and deserves much credit for advanc- 
mg our knowledge of this “devastatmg and 
fatal’’ disease Surgical matenal furmshed 
much valuable mformabon, which short- 
ened the time necessary for a correct diagno- 
sis and the institution of effective therapy 
To-day, surgical mterference is the treat- 
ment of choice m certam forms of this 
disease, for example, m cases m which there 
IS ovanan mvolvement In other cases 
surgical removal is most difficult, and m 
some cases it is unpossible One of the 
charactenstics of the disease is to form 
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firm dense fusion of neighbonng structures, 
which makes their separation difficult,’ 
and m some cases impossible 

It IS not within the scope of this paper 
to discuss at lengtlj the operations which 
are employed in these cases However, 
It IS important for the radiotherapeutist 
to know what type of surgical procedure 
was done, m order to outline adequate 
irradiation therapy 

Seventeen of the patients had submitted 
to some type of pelvic operation for this 
disease before they came to the Chnic 
Eight of these operations could be classed 
as radical, while rune were conservative 
These consisted of local excision, removal 
of specimen, some t)pe of cautery, and so 
forth In one case m which a radical opera- 
tion had been performed elsewhere, a recto- 
vaginal fistula had developed shortly after 
the operation In 24 of the cases m which 
operation was performed at the Chmc, 
some type of conservative procedure was 
done In two of the cases, the operation 
was radical, and m ten cases, the condition 
was not treated operatively at the Chmc 
There was one death m the hospital, 
caused fay pentomtis An exploratory 


involved the rectum, the cervix, and the 
antenor wall of the rectosigmoid Separa- 
tion was considered dangerous, and a loop 
colostomy was all that was done 
From the standpomt of irradiation ther- 
apy, the cases may be classed in two 
groups (1) those m which the treatment 
was directed toward the local infiltration 
as a primary mahgnant neoplasm, and (2) 
those m wffich the treatment was given 
to control menstruation, and thus indirectly 
to influence the neoplastic process There 
were 15 cases (41 7 per cent) m which the 
treatment was direct, and 21 cases (583 
per cent) m which the treatment was 
indirect The patients who compnse 
the first group were treated early in our 
expenence, which accounts for the rela- 
tively large number of cases m this group 
The techmc of irradiation consisted chiefly 
of the application of filtered radium, at 
vanous ^stances, to the vagmal surface 
of the infiltration, with or without supple- 
mental so-called low voltage roentgen ther- 
apy through antenor and posterior pelvic 
fields In 1926, the first patients were 
treated with the indirect method This 
techmc is mtended pnmanly to control 


TABtE vm — TYPE OP TREATMENT AND RESULTS 


Type of treatment 

s 

c5 

A* 

li 

p'l 

1 

1 

1 

w 

S 

E 

W 

V 

•o 

c 

Radium (direct) 

« 

16 66 

1 

2 



1 

Radium (indirect) 

8 


0 

[ 5 

n 

I 0 

1 


Radium (direct) and roentgen rays 

3 

8 33 

0 


1* , 

0 ^ 

0 

1 

Radium (indirect) and roentgen rays 

' o 

i 25 00 

0 

1 7 

1 1 

0 

J 1 

Operation and radium (direct) 


5 55 

0 

1 

0 

1 

Operation and radium (indirect) 

3 

8 33 

0 


0 

1 

0 

0 

0 

Operation radium (direct) and roentgen rays 
Operation radium (mdirect) and roentgen rays 
Radium (mdirect at the Climc direct elsewhere) 
and roentgen rays 

1 

1 

5 55 

2 77 

2 77 

0 

0 

0 

1 

I 

I 

0 

0 

0 

0 

0 

0 

0 

1 

Oneration only radium treatment refused 

1 

2 // j 

° - 


Total i 

J6 

1 

1 1 

22 

5 

2 

6 


Died subsequently, cause not known 


laparotomy was performed m seven cases 
In one of these cases there was one tumor, 
in another case there were two tumors, and 
m a third case there were three tumors 
In one case there vias an extensive infiltrat- 
ing tumor m the vaginal ciil de sac, which 


menstruation In some cases, the intra- 
uterme apphcation of radium, similar 
to that which is employed m the treatment 
of menorrhagia with or without fibroids, 
is used jRadium packs were applied to the 
vagina The apphcator is the one used in 
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the treatment of cervical carcmoma (2) 

In some cases, the precedmg treatment is 
supplemented with the apphcation of ra- 
dium packs to the abdommal wall, in the 
right and left ovarian areas, or with a com- 
bmation of moderate and high voltage roent- 
gen therapy, as employed m the treatment 
of menorrhagia (1) A rather wide choice 
of methods is available m treatmg this 
disease 

The type of treatment which was em- 
ployed m these cases and the results are 
shown m Table VIII The mcidence of 
good results m the cases m which the pa- 
tient was treated by the direct method may 
be attributed to the fact that the treatment 
was sufficient to control menstruation 
With the return of menstruation, the result 
was hsted as temporary rehef smce the 
cessation of menstruation is essential to 
control the disease In two cases m which 
failure resulted, the patients were treated 
inadequately One of these was a young 
woman, aged 25 years, who received an 
mtra-uterme apphcation of 250 milhcune- 
hours of radium Later, durmg the periods 
of temporary amenorrhea, there was some 
rehef, but she contmued to have pam with 
and without menstruation In the second 
case the radium therapy was given m part 
and then abandoned A letter from the 
patient reports that she has had two nor- 
mal pregnancies and that the growth has 
disappeared However, she contmues to 
have pain m the rectum 

The death, which occurred m the hos- 
pital, was a case m which the radium treat- 
ment was apphed before the operation, 
therefore, it may be considered an operative 
death 

The mdetenmnate group is made up of 
cases m which the patients rephed to letters 
of inquiry but failed to mention their 
menstrual history As the control of men- 
struabon is the cntena for good results, 
these reports were considered mcomplete 
They were m the main favorable, and the 
patients evidently were definitely unproved 
or obtained a good result One patient died 
four years after the treatment In this 
case, amenorrhea had been present for 


four years, this was followed by vaginal 
bleeding, which was associated with severe 
backache The data are mcomplete, so 
the primary cause of death is unknown 
There was no defimte information avail- 
able in this study of the results of treat- 
ment which would indicate that mahgnant 
degeneration had occurred in an adenomy- 
oma of the rectovagmal septum, however, 
it must be kept m mind as a possibihty 

SUMMARY 

In radiotherapy of adenomyoma of the 
rectovagmal septum, it is necessary to 
treat ectopic endometrial tissue which has 
a histologic structure identical with that of 
the uterme mucosa Therefore, this tissue 
IS influenced by the ovarian hormone 

The history and physical findings should 
mdicate the diagnosis Tissue may be 
removed for biopsy Every mfiltratmg 
tumor m the wall of the postenor vagmal 
ciil de sac or m a corresponding region m 
the antenor rectal wall should not be re- 
garded as mahgnant When the infiltra- 
tion is at)q3ical, an effort should be made 
to obtam a satisfactory history, for m the 
average case the symptoms and signs will 
be influenced by the menstrual cycle 

An effective method of treatment is a 
therapeutic menopause which is mduced 
with radiation therapy, this is an mdirect 
attack In the management of young pa- 
tients (before the age of 35 years) who are 
seen early, the neoplasm may be removed 
(1) surgically, or the patient may be ob- 
served for some tune Bimanual pelvic 
exammation should be performed every 
four to SIX months to determme any change 
m the neoplasm This delay should not 
prove serious as defimte mahgnant degen- 
eration was not proved m any of the cases 
studied (2) A trial treatment should be 
considered to detemune possible beneficial 
effect of a temporary amenorrhea for at 
least SL\ months to one year (3) The last 
consideration should be the induction of a 
permanent therapeutic menopause with 
radiation 

In the cases m which the lesion is ad- 
vanced, there is no choice The induction 
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of a therapeutic menopause with radiation 
IS recommended because it favorably in- 
fluences this destructive neoplastic process 
In the cases m which there is rather severe 
intestinal obstruction a colostomy may be 
considered, but it should not be performed 
until the pelvic infiltration has been re- 
duced by mdirect irradiation, because it is 
possible to overcome this senous comphca- 
tion Mild catharsis, low enemas, and a 
diet which has httle or no residue should be 
prescribed for a time following the radia- 
tion therapy 
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A COMPARISON PHOTOMETER AND ITS USE IN DETERMINING THE DISTRIBUTION 

OF RADIATION IN A PHANTOM^ 

By MARVIN M D WILLIAMS, Peiptng, China 
Department of Radiology, Peipmg Union Medical College 


COIVEBINATION of the lomzation 
and photographic methods was used 
m dete rminin g the distnbution of 
roentgen radiation in a nee phantom The 
relative intensities m a central beam of 
radiation were determmed mth a small 
ionization chamber Other points of equal 
relative mtensity m a cross-sectional area 
contaimng the central beam were deter- 
mmed by the use of photographic film T o 


stant source of illumination Generally 
the lamp current is kept constant- by the 
use of a constant wattage transformer or 
by manual adjustment of a rheostat The 
photometer desenbed here was made inde- 
pendent of fluctuations m the mtensity of 
the lamp by the use of two photo-electnc 
cells 

The cells, which were taken from photo- 
graphic hght meters, are similar to the 




Fig 1 Compansoa photometer for detenninmg isodensity lines on. film 


detenmne very small areas of equal den- 
sity on the photographic film it was neces- 
sary to use a photometer The photom- 
eter which was built for this work can be 
used for any photometric work for which 
the desured data can be obtamed by match- 
ing the transparenaes of two similar ob- 
jects 

THE PHOTOMETER 

One of the difficulties encountered in 
photo metnc work is the obtaimng of a con- 

* Submitted for publication m December 1934 


Weston Photromc cells Each cell is en- 
closed m a bov, so that the only hght which 
falls on the sensitive surfaces enters 
through small apertures from 1 to 2 trim m 
diameter The boxes contaimng the cells 
are so mounted on a frame that the aper- 
tures are eqmdistant from an ordinary 
electnc hght bulb (Fig 1) Lenses from 
small pocket flashhghts are so mounted 
that a part of the image of the filament of 
the lamp is focused on the apertures The 
two cells, a galvanometer, and a switch are 
connected in senes so that the potentials 
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generated in the two cells oppose each 
other 

No current will flow through the gal- 
vanometer when the potentials generated 
in the two cells are equal The two poten- 
tials wiH be equal when the cells are equally 
illuminated Equal illummation of the 
two cells can be obtamed by adjustment of 
the hght-absorbmg matenals in front of 
the two apertures, and the cells will con- 
tmue to be equally illunnnated regardless 
of fluctuations m the intensity of the hght 
emitted by the lamp 

The instrument as descnbed has been 
entirely satisfactory for the work for which 
it has been used, however, its sensitivity 
and accuracy could be mcreased by the use 
of a better lens system and a smaller fila- 
ment lamp 

DISTRIBUTION OP RADIATION IN A PHANTOM 

The intensity in the central beam of 
radiation m a nee phantom is detennmed 
at several depths with a small ionization 
chamber From these measurements a 
graph IS drawn, so that the mtensity in the 
central beam of radiation m the phantom 
can be determined for all depths 

Process film, which has a slow emulsion 
with a high degree of contrast, is placed 
between two thm pieces of cardboard 
bound together around the edges with 
stnps of black gummed paper The film m 
its cardboard holder is then placed perpen- 
dicularly in the phantom so that it passes 
through the center of the field to be irradi- 
ated The film is exposed for from 1 to 20 
seconds, dependmg on the mtensity of the 
radiation and the part of the film to be 
used, and is then carefully developed A 
long exposure is necessary to produce a 
perceptible darkenmg near the bottom of a 
film, but, smee a long exposure causes the 
top of the film to be too dark for accurate 


measurements, it is desuable to expose 
two or three films for different lengths of 
tune 

From the graph constructed from the 
ionization measurements, defimte values 
for the relative intensity of the radiation m 
the phantom can be assigned to the vanous 
degrees of density m the midlme of the film 
Lmes of equal density on both sides of the 
midhne are detemuned by the use of the 
photometer just descnbed The film is 
placed m the position of film “A” m Figure 
1 Fihn "B,” a stnp of film similar to 
“A," IS used for adjustmg the photometer 
for anv desued density m the nudhne of 
film “A ” 

Except for vanations m density caused 
by unequal develojiment, by vanations in 
the thickness of the emulsion of the film, 
and by the vanabon m sensitivity of the 
film to radiation of different quahties, the 
isodensity fines represent isomtensity fines 
of the radiation m the cross-section of the 
phantom m which the film was exposed 
The positions of the fines traced from films 
exposed and developed at different times 
have been found to be very nearly the 
same This indicates that vanations m 
density caused by unequal development 
can be made qmte small if reasonable care 
IS used m the development of the films, and 
that the vanations m thickness of the emul- 
sion do not produce appreciable errors 
The vanabon of sensibvity of the film to 
radiabon of different qualifies is not an im- 
portant factor because of the small vana- 
bons m the quality of the radiabon which 
occur m regions of similar radiabon inten- 
sity 

Sets of isomtensity charts for convement 
use can be made by drawmg the fines on 
sheets of white paper, photographing the 
drawmg, and making posibve prmts on 
film 


THE EFFECT OF HARD ROENTGEN RAYS AND GAMMA RAYS 

OF RADIUM' 

By Dr D den HOED, Amsterdam, The Netherlands 
Radiologist. Hospital of the Netherlands Cancer Institute, Director, Dr W F Wassink 


NE of the principal points of conten- 
tion m modem radiobiology is the 
question as to whether in the domain 
of roentgen and gamma rays the effect is 
dependent on the wave length, or, m other 
words, whether by equal quantities of ab- 
sorbed energy different wave lengths have 
a different effect 

For the rays mostly used m therapy 
emitted at 50 KV without filter to 200 
K V with 2 mm copper filter, it is gener- 
ally admitted that there is no marked dif- 
ference m effect, but espeaaUy m respect 
of the extremely short waves — shorter than 
0 1 A — our knowledge is still somewhat m- 
complete and there are great controversies 
between vanous authors 

The hterature, extensive regarding rays 
emitted at a tension below 200 K V , is 
comparatively scanty for the shorter wave 
lengths I shall deal ivith the hterature in 
broad outline only , completeness not being 
attamable within the scope of this work, I 
shall chiefly confine myself to the pubhca- 
tions concernmg the above-mentioned do- 
main of short waves with which I have met 
dunng late years Among the supporters of 
the idea of equal effect by the same lomza- 
tion are 

Holthusen and collaborators, who have 
pnncipally experimented on A scans eggs 
and on the human skin , 

Wood, who has made experiments with m- 
oculations of tumor, 

Amtzen and Krebs, irradiating seeds of 
plants , 

Alberti, investigating cornea epithehum of 
salamanders, 

Jacobi (lethal dose for mice) , 

Fncke, Petersen, and Morse (chemical and 
colloidal reactions) , 

Rothstein (trypsine reaction) , 

* Read before the Fourth International Congress of 
Radiology Zurich, July, 1934 


Piepenbom (lymph glands) , 

Vierheller and Saralegui (seeds) , 

Packard {Drosophila eggs) , 

Glocker and his collaborators (chemical and 
biological experiments) , ^ 

Schubert (chick embryo) , 

Groedel and Schneider (yeast and parame- 
cium), 

Sunon {Drosophila eggs) , 

Regaud (testicles) , 

Hess, Grebe and Martins, Sievert, KTem 
and Gaertner, all of whom have examined 
the reacbon of the human skm 

A smaller but sbll important number of 
researchers hold the opmion that soft rays 
have a sbonger effect, several of them hav- 
mg invesbgated the reacbon of the skm 
Among these are numbered 

Wmtz and Rump, Glasser and his collabo- 
rators, Jona, Stahel, Murdock and 
Simon, whilst many have made use of 
other objects 

Strangeways and Hopwood (bssue-cul- 
tures) , 

Crowther (protozoa) , 

Russ and Scott (tumor) , 

Gunsett, Ancel, and Spack (lentils) , 

Schugt (casbabon of mice) , 

Holweck and Lacassagne (bactena, yeast, 
and protozoa) 

Adherents of the opmion that hard rays 
have a greater effect are much fewer m 
number I may menbon among others 
BolafBo, Remhard, and Zuppmger, work- 
mg m the field of biology as well as of 
chemistry There are also researchers who 
beheve that there is no defimte Imear de- 
pendency of the effect on the wave length, 
but that special wave lengths are parbcu- 
larly effecbve (Dognon and FaiUa) 

Apart from these opmions concernmg the 
quanbtative proporbons, a few other 
authors beheve a quahtabve different ac- 
bon of different wave lengths to be demon- 
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strable, e g , Vohwmkel, who exanuned gCT' 
mmatuig lentils Moreover, some authors 
admit a so-called “differential action," by 
which they understand the alternation of 
the proportions of sensitivity of different 
tissues when usmg other qualities Thus 
Russ and Scott describe the dimmution of 
the ratio 

lethal effect on tumor 

permanent complete depilation of the skm 
(rat) 

with decreasmg wave length They found 
that both effects required a greater dose of 
hard rays, but the relation alters m favor of 
the tumor dose , consequently the hard 
rays act in a measure more electively on 
tumor tissue Though this opimon has met 
with opposition from several sides, some 
account wiU have to be taken of it, espe- 
cially smce FaiUa and his co-workers sup- 
port a sirmlax idea m them recent researches 
This summary shows that there is by no 
means unanmuty, and though the majority 
of researchers think that by equal ioniza- 
tion or equal absorbed energy, respectively, 
no vatymg effect of different wave lengths 
IS to be proved, we might state that other 
conceptions find numerous promment sup- 
porters I wish to observe that more or 
less cntical comment is piossible upon most 
of the researches, while much work is al- 
ready obsolete Moreover, the number of 
experiments m the field of radiation with 
wave lengths below 0 1 A is still very small 
All these considerations have encouraged 
me to make a contribution to the solution 
of this important problem 

In the first place I used roentgen rayB 
produced at 200 K V constant potential 
(Stabihvolt Tuto apparatus) filtered by 
1 5 TTiTn Ag -f 2 mm Cu -f- 0 5 mm AI, so 
that a narrow spectral range of from 0 06 to 
0 12 A with the maximum mtensity at 0 08 


A and an average wave length at 0 08 A 
IS obtained The spectrum was photo- 
graphed with a Seemann spectrograph 
The silver filter was chosen to ehrmnate the 
Wolfram hues and surrounding wave 
lengths, whilst the copper filter absorbed 
the silver radiation and the alunumum fil- 
tered away the copper rays The firm of 
Phihps, of Emdhoven, allowed me to work 
m their laboratory with roentgen rays pro- 
duced at 360 K V (apparatus according to 
the Witka pnnciple), with Phihps Metahx 
tube filtered by the wall of the tube (3 mm 
chrome steel) + 2 mm tin -f 1 mm Cu -f 
2 mm Al The spectrum of this radiation 
was not photographed The quahty of 
radiation was determined by the half value 
layer m lead which proved to be 0 65 milli- 
meter Lastly the effect of Y-rays of radium, 
filtered by 0 5 mm Fe -t~ 1 mm Pb, was e\- 
ammed For comparative purposes I used 
x-rays emitted at from 100 to 110 K V fil- 
tered by 0 5 mm or I mm Cu + 1 mm Al, 
takmgthe effect of this as the imit, and ad- 
mittmg that below 200 K V no appreciable 
differences m effect were noticeable 

MEASUREMENTS 

In order to determme the quahty of the 
radiations, I used the method of the half 
value layer m copper or lead, and for some 
radiations the spectrophical method Both 
methods are suffiaently well known so that 
I need not enlarge upon them and can refer 
to Table I 

For mtensity or quantity measurements, 
respectively, a large Siemens dosimeter 
was employed, which was standardized by 
a self-made standard chamber built ac- 
cordmg to the pnnciples of Kustner On 
companng this standard chamber noth the 
apparatus of the Phys Techn Reichsan- 


TABLE I 


Voltage 

Filter 

Spectrum 
m A 

y Average 
m A 

Half value 
layer m mm 

100 K-V 

0 5 Cu to 1 Cu 

0 12-0 4 

0 22 or 0 2 

0 41 arO 35 Cu 

200 K-V 

15Ag+2Cu + 05Al 

0 06-0 13 

0 03 

3 2 Cu 

360 K V 

3 chrome-iron -4- 2 Sn -f* i Cu 4' 2 Al 

0 034— 

0 05o 

4 0 Cu (0 t)5 Pb) 

Radium 

0 5 Fe -f- 1 Pb 

0 00S7-O 035 
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stalt at Berlin it was found to agree 
within some percentage 

The dimensions of the cyhndncal lomza- 
tion chamber were 32 X 24 centimeters 
The wall is put on high tension and the col- 
lector electrode, connected with an elec- 
trometer, consists of a eccentrically placed 
carbon rod The scale of the Siemens do- 
simeter appeared to be quite right for the 100 
K V roentgen rays, but for the 200 K V 
roentgen rays the apparatus was too sensi- 
tive, so that a correction of 12 5 per cent 
was necessary For the 360 K V I was not 
able to biuld a standard lonizabon cham- 
ber The scale of the Siemens dosimeter, 
wanting already a correction of 12 5 per 
cent at 200 K V , was supposed to indicate 
at 360 K V , 20 per cent above the exact 
figure Neither was I able to perform 
standardizmg measurements for y-rays of 
radium For these measurements I used 
the Siemens dosimeter with an arbitrary 
correction of 35 per cent, chosen in connec- 
tion with the above-mentioned deviation of 
the scale at 200 K V 

Since for the y-ray measurements a 
speaal method, diffenng from the umversal 
ones, was used, I shall descnbe my proce- 
dure At the time of the commencement of 
these researches, there was great uncer- 
tamty in the matter of y-ray dosage Even 
nowadays the results of the experiments 
are far from identical , nevertheless, durmg 
recent years interestmg work has been done 
on the subject of radium dosunetry As in 
the meantime I had to find out my own 
way to experiment, I chose an approximate 
solution based on the foUoivmg ideas 
To begm ivith, I wish to report that for 
biological experiments, I used a radium ap- 
phcator m the shape of a small table, the 
top of which consisted of lead 1 tnin m 
thickness, with 1 cm wooden legs Upon 
this table-top fourteen small tubes, of 10 
mgr radium each, were placed m such a 
way that the mtensity on the basis m a 
central region of about 2 5 cm diameter 
was homogeneous, which was controlled 
photometncally (See Figme 1, page 60 ) 
According to the law of squares, the inten- 
sity upon the base can be calculated, pro- 


vided the number of r equahng 1 mgr - 
/cm be known Table II shows the num- 
bers as stated by a few writers 


TABLE n 



Number of r cor- 


responding to 

1 mgr hr /cm 

Jona 

6 5 \ 

Stahel 

7 51 

Neeff 

Glasser and Mantz 

y ^SAverage 5 85 

EaiUa 

2 2 \ 

Mayneord 

8 7 ) 


Accordmg to later mvestigations this 
average number is on the low side, but may 
be taken fauly low m our case, as the y-ray 
sources m the tubes are not pomt-shaped, 
so that the accepted distances represent 
mimmnm values The discrepancy m the 
numbers of the different authors may be 
partly explamed m this manner More- 
over, the greater path followed through the 
lead by the slantmg hne of the rays is not 
taken mto account This correction, how- 
ever, effective m the same direction, would 
be but shght Thus, taking the average 
5 8 r, one amves at the foUowmg approxi- 
mate calculation 

For the tubes A and Ai 


2 X 30 X 5 8 
1 + (1 7)2 


88 r per hour 


the tubes C and Ci 


2 X 30 X 5 8 
1 + 1 


173 r per hour 


the tubes D and Di 


2 X 10 X 5 8 
1 + (0 3)2 


114 r per hour 


For the whole 

apphcator 375 r per hour = 

4= 6 r per mmute 

(See Figure 2, page 61, and Figure 3, 
page 62 ) 

In order to obtain an idea of this mten- 
sity for myself, I proceeded as follows In 
a 15 X 10 X 5 cm case built of little leaden 
blocks, I introduced the lomzahon chamber 
of the Siemens dosuneter At a distance of 
7 cm from this chamber there was on each 
side a y-ray source mth 70 mgr of radium 
(See Figure 4, page 63 ) 
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The chamber was covered by a wooden 
layer 1 cm thick, and between this wood 
and the chamber I placed a photographic 


intensity of the table-shaped applicator 
For this purpose we exposed a piece of the 
same film to this apphcator for some seconds 



film on each side By sheltermg the elec- 
trometer and conductor tubes of the do- 
simeter with 15 cm of lead, leakage, if any, 
by radiation was excluded, as was proved 
by controUmg experiments 
The blocks of wood served to avoid the 
so-caUed “Scluitteneffekl,” descnbed by 
Holthusen and Haman They explam this 
effect m the following manner If a metal, 
VI COSH the lead filter, be irradiated with 
7 -rays, the secondary ff-rays are emitted, 
espeaally m a forward direction and, ac- 
cordmgly, they wdl not decrease with the 
square of the distance A much-too-high 
dose would be measured m that case If, 
however, these d-rays are screened off, 
which is done m our case by the wooden 
blocks, then this source of error wdl be 
neutralized It is true, the wooden blocks 
will emit 7 -rays agam, but their mtensity 
wdl be parallel to the mtensity of 7 -rays on 
that spot Thus I obtamed a blackenmg 
of the photographic film, whde dunng the 
exposure a certam discharge of the elec- 
trometer was observed By smtchmg off a 
capacity, this electrometer was so sensitive 
that one could easily read some r In tins 
manner a certam proportion was found 
between blackenmg and ionization This 
proportion may be used to calculate the 


and then we ascertamed the blackemng, 
which can be converted mto r by means of 
the proportion found 
From Table III the results of such an ex- 
periment wdl be seen (The correction for 
the developmental fog has been already 
apphed ) 


TABLE in 



Film 

No 

Exposure 

la 

seconds 

Blactemng 

rijrect jrra 
djation with 
table-shaped 
a p p 1 j cator 
with 140 
mgr radium 

I 

20 

0 42 

I r r adiation 

2 

360 

0 38) 

with radium 



) Average 0 40 

at 7 cm 

3 

360 

0 41 J 


The blackemng of Films 2 and 3 can be 
arrived at with an exposure of 19 seconds 
accordmg to the table In these 360 sec- 
onds the electrometer had run 36 scale di- 
visions, 7 of which must be ascnbed to leak- 
age of its own These 29 divisions corre- 
sponded to 19r Sol9r produced a black- 
enmg attained m 19 seconds by means of 
the table-shaped apphcator, consequently 
this apphcator gives 6 r per minute, a num- 
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ber agreeing reinarkably well with the cal- I would formulate the following conditions 
ciliated intensity Admitting a correction for an ideal biological test-object 
of 35 per cent for wave length dependency, (1) The object must be radiosensitive 



we should arrive at 4 5 r per mmute 
From these numbers we can at the same 
time get an idea of the number of r corre- 
spondmg with 1 milhgram-hour/ centimeter 
140 mgr at 7 cm distance gives m 6 mm 
1 9 r that is, 1 mgr at 1 cm m one hour 

1 9 X 49 X 10 „ 

— = 6 65 r 

140 

If, however, we have to make the same 
correction for wave length dependency, we 
get 5 r, which corresponds fairly to the 
average value stated m hterature 

As to the above-mentioned results, we 
must consider that the radiation source in 
this case is not point-shaped, and though at 
this great distance of 7 cm no important 
correction will be necessary, our number 
will represent a mmunum value In this 
way, I have succeeded m a measure m ex- 
pressing the intensities and dosage of 7- 
rays in roentgens 

MATERIAL 

On account of the possibihty of the dif- 
ferential effect dealt ivith m the hterature, I 
have not restncted myself to the investiga- 
tion of one reaction, but have mcluded sev- 
eral objects m my research The number 
of biological, chenucal and other objects al- 
ready used for expenments is legion My 
bnef mention of the hterature gives but a 
slight idea of it 

Ihe choice seems to be ample enough, 
yet if higher demands be made on the test- 
objects, it becomes much more restncted 
Refemng to the publication of Zuppmger, 


(2) The results will have to be easily de- 
termmed (the cntenon must leave no 
doubt) 

(3) The reaction must be fairly exact, m 
other words, a difference m reaction 
must be seen at shght differences m 
dosage 

(4) A comparabvely large number of test- 
objects must be available 

(5) The matenal must be homogeneous m 
respect to genotypical punty and state 
of development 

(6) The reaction must be constant 

(7) External conditions must not have too 
high an mfluence on the reaction it is 
almost impossible to keep all the condi- 
tions exactly constant, especially when 
expenmentmg for a long time 

(8) Experimental varieties must be easily 
possible 

(9) The objects must be obtamable mde- 
pendent of place or season 

(10) Objects well studied biologically are 
preferable 

(11) Biological and experimental techmcs 
must not be too mtncate 

(12) On radiotechmcal considerations the 
object ought to be of small size 

In connection with these reqiurements, 
the eggs of Drosophila, as also the human 
skin, are well smted As for the human 
skm, this object does not comply with the 
twelfth condition, so that scattermg and 
absorption proportions of different quali- 
ties of radiations and sometimes even with 
different individuals, will possibly give 
difficulties 
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Further, I investigated some chemical re- 
actions, as, for mstance, the alternation of 
the ovidation-reduction potential of qui- 


lasts about eight days, m which a length of 
from 0 5 to 1 cm is reached After that, 
each larva envelops itself m an armor of 



Fig 3 


none and methylene blue under the influ- 
ence of radiation and the blackemng of the 
photographic film Eventually I studied 
the alteration of the oxidation-reduction 
potential of human serum by irradiation 

EXPERIMENTS WITH Drosophila eggs 

Technics — ^There are numerous stems 
onginatmg from the Drosophila melanogas- 
ter “wild " I chose “Black 12,'' and culti- 
vated it by mass fareedmg For this pur- 
pose a number of pairs were put m a cyhn- 
dncal glass on the bottom of which was a 
layer of a food-mixture consistmg of agar, 
banana, and yeast Later, I preferred a 
mixture of agar, treacle, and refined corn- 
meal The bottle was closed by a plug of 
cottonwool, without sphts, smce the flies 
always creep mto them By rotating the 
bottle obliquely, before the banana-agar 
coagulated, the wall of the bottle becomes 
covered by a thin layer of the food, on which 
the flies by preference lay their eggs 
These eggs, some tenths of a millimeter 
long, have a skm of chitme surrounded by 
dried folhcle cells, which can still be recog- 
mzed on their surface as small hexagons 
They possess two tmy horns, and at one 
end a small canal, through which the sper- 
matozoid can enter the egg Under normal 
conditions the eggs hatch at room tempera- 
ture m about 36 hours, some withm 24 
hours, others m two or three days The 
bom larv^, at first very small, grow m the 
culture by eatmg yeast and by absorbmg 
hquid This growth, depending m rapidity 
on temperature and other circumstances. 


chitm After ten days there appears out 
of this so-called pupa an adult fly, which is 
sexually mature withm three or four days 
The size of the fly is determined by the size 
of the pupa, dependmg upon the size of the 
larva, which is partly fixed by outward cir- 
cumstances The flies hve about fifty 
days and can produce some hundreds of 
eggs They thnve best at a constant tem- 
perature of about 21 ® C 

In order to collect eggs for my expen- 
ments, I proceeded as follows Some pieces 
of paraffined paper, provided with httle 
squares of 1 cm drawn with a lead pencil, 
were moistened, stuck agamst the wall of a 
cyhndncal bottle, and smeared over with 
the above feeding-mixture by means of a 
httle bmsh After the mixture had con- 
gealed and the superfluous food and mois- 
ture removed, one or more colonies of flies 
were put into the “lay-house” by shaking 
I left the flies m the “lay-house” for from 
half an hour to two hours, accordmg to the 
number of flies and the zeal with which they 
laid then eggs Afterwards I shook them 
mto a second “lay-house” or mto their 
“dwelhng-house,” as the circumstances de- 
manded 

It IS possible to make the flies lay eggs for 
several days at a stretch, provided care be 
taken that there is always fresh, sweet- 
smelhng food m the “lay-house ” 

In this connection I ivill describe some 
psychological pecuhanties Every ten 
days we used to give the flies a new “dwell- 
mg-house ” Gradually, however, it turned 
out that, when the httle insects just had a 
new place of abode, they were very little in- 
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clined to deposit their eggs in the “lay- 
house ’’ We, therefore, left them a httle 
longer in their houses, hopmg to compel 


provided the shps with httle squares, m 
this way it is possible to count the eggs 
with a very fair degree of accuracy 
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Fig 4 


them m this way to lay all their eggs m the 
desired place But m that case other fac- 
tors must be taken mto account For m- 
stance, the number of eggs produced is de- 
pendent on the quahty of the food, so that 
the flies of older cultures, the food of which 
becomes msufiicient and unsavory, lay but 
few eggs In addition to this, the flies then 
keep their eggs m the uterus for a long 
tune, consequently, when they lay them, 
the larv$ are bom immediately or withm 
a few hours m a great percentage Such a 
vanety renders the eggs far from fit for our 
expemnents, for which it is of the highest 
importance to have eggs of a defimte age 
and m not too advanced a phase of de- 
velopment, mdmduals of different age be- 
ing differently sensitive Moreover, it is 
known that the flies lay their eggs best 
when It is dark 

After 01 ercommg all difficulties and hav- 
ing collected on our shps of paper a suffi- 
cient number of eggs, vaiynng from some 
tens to some hundreds, we can start our ex- 
periment Fust of all, we counted the 
eggs, and it is for this very reason that we 


The shps were immediately laid m a 
Petn dish, and the dish was placed upon a 
black paper The white eggs contrast 
clearly with the black paper, as a rule, I 
took a strong hght, m order to be able to 
observe the eggs better The countmg was 
performed with the aid of a binocular mi- 
croscope Very often, espeaally at first, 
the countmg was done by two persons 
Thereupon the Petn dishes, on which were 
labels givmg date and age of the eggs, kmd 
of flies, and nature of the experiment, were 
covered Moreover, wet wads of cotton- 
wool were laid mside for the purpose of pre- 
ventmg the agar and eggs from drying up 
As soon as we started the experiment we 
could take such a paper and irradiate it 
For the irradiation we constmeted a httle 
wooden frame with a ivmdow of celluloid 
(washed film) which we moistened slightly 
lest the eggs should dry up durmg the irra- 
diabon This wmdow, fixed m a stand, 
could then be brought mto any desued 


uciper 

were laid agam m the Petn dish and kept 
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at room temperature Then we counted 
the number of larvae hatched after about 
24, 48, and 72 hours, and later on occasion- 



Fig 6 


the biological vanefy of the eggs accounts 
for these varymg results However, by 
makmg a great ma n y experiments, an aver- 



ally after 96 hours, by means of a bmocular 
microscope, and these were removed with a 
fin e pair of tweezers The number of non- 
hatched eggs, after correction for spon- 
taneous mortahty, showed the rate of mor- 
tahty due to irradiation The Drosophila 
eggs are highly radiosensitive, and the 
spontaneous mortahty is very shght — 
Packard stated 3 per cent on an average, 
we found about 12 5 per cent This mortal- 
ity depends on the dose, for instance, when 
usmg mcreasmg doses, all the eggs do not 
die at the same pomt, there is even a 
gradual transition, which we can represent 
by a S-shaped curve 

It turns out that there is a small thresh- 
old dose, whereas a mortahty of 100 per 
cent can be obtamed only when takmg a 
very high dose In the many experiments 
I made there were always numerous deviat- 
mg results, m evident contrast to those of 
some other research workers, who found 
very constant rates of mortahty for any one 
dose Some recently pubhshed researches 
have confirmed my statement It is ob- 
vious that it is not possible to place a high 
value on one experiment In my opmion. 


age could be calculated which always 
smted the curve 

Ascertainmg the figures of mortahty, we 
counted the eggs hatched daily, mostly on 
three, sometimes on four, successive days 
The eggs hatched ivithm 24 hours — some- 
times a few mmutes or hours after they are 
laid — have, m our opmion and m that of 
other wnters, been kept too long in the 
uterus, and are therefore too old for the 
experiments They are no longer highly 
sensitive m these advanced phases of de- 
velopment Consequently, for our final 
results we shall have to take this factor 
mto account, and accordmgly subtract 
these eggs from the total number, before 
calculatmg our percentage of mortahty 
The eggs hatched on the second and third 
days are the eggs not seriously damaged 
The proportion of the number of eggs 
hatched on the second day to the number 
of the third day, is, however, partly deter- 
mmed by outivard circumstances (for m- 
stance, differences m temperature), and so 
It will be essential not to neglect the hatch- 
mg of the eggs on the thud day, unless the 
eggs are kept m a thermostat exactly at 
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constant temperature (18° C ) The cor- 
rection for the eggs which are too old and 
less sensitive may take place only if the eggs 


are remarkably diminished by the correc- 
tion of the eggs hatched withm the first 24 
hours 



are kept at not too high a temperature, as 
otherwise many eggs which are not too old 
would hatch withm 24 hours On the 
fourth day we removed all agar from the 
shps of paper m order to discover the larvae 
hidden deep m the agar, m this way check- 
ing the former counts 

TABLE rv EXAMPLE OF THE INFLUENCE OF 

TEMPERATURE ON RAPIDITY OF HATCHING 



Kept at 

Kept at 


23° C 

16° C 

Total number 

42 

35 

Hatched after 1 day 

24 

8 


18 

27 

2 days 

13 

18 


5 

9 

3 days 

2 

4 


3 6 

At the same tune, m studymg the ma- 
tenal it appeared that the eggs first laid on 
a certain day had better not be used for ex- 
periments, since these eggs are often some- 
what older on an average than those of the 
next lay, which may cause some irregular- 
ity m the results In my experiments this 
pro\ ed to be msigmficant, but it is wiser to 
a\oid It At any rate, such irregularities 


Often it IS not possible to perform the ex- 
periments at the same time, so that the por- 
tions irradiated with different quahties had 
to wait more or less long, and therefore 
showed different stages of development, es- 
pecially as the early stages of the develop- 
ment show a startlmg rapidity Xhe ques- 
tion arose as to whether errors rmght yet 
have shpped m, owmg to this difference m 
age To answer this question we irradiated 
with the different quahties m reversed 
order, without findmg any noticeable differ- 
ence m the results 


TABLE V 



Dose 

Low 
KV irr 
first 

mortahty 

1 m % 

High 
K.V irr 
first 

mortahty 
m % 


50r 

27'/; 

36 

HighKV (200 KV, 

100 r 

37 

66 

1 5 mm Ag -H 

150 r 

68 

76 

OJi mm Cu + 

200 r 

76>A 

S3 

0 6 mm Al) 

300 r 

76 

89 


50 r 

27Vi 

20 

Low K.V (100 K.V 

100 r 

28 

42 

0 5 mm Cu) 

150 r 

48 

64 

1 

200 r 

63‘A 

76V, 


The results m this table neutralize each 
other , from the upper half the conclusion 
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elusion might be drawn This is, of course, 
connected with the question as to whether 
or not it matters how long the eggs were 
laid before their irradiation It may hap- 
pen that, owmg to practical diflBculties, the 
eggs cannot be irradiated immediately 
Therefore, I made a senes of experiments 
whereby separate portions of eggs were 
irradiated at regular intervals 


TABLE VI — MORTALITY BY 100 r AT 180 
K V , 0 5 MM CU 


Time after 
Taking Eggs 

No Eggs 

Mortality 

Out of 

Not Hatched 

m 

Lay-house 

Total No 

% 

15 uuu 

497/1603 

27‘A 

30 mm 

262/864 

30 

46 mm. 

438/1609 

27‘A 

60 mm 

301/1115 

27 

75 min 

560/1574 

35‘A 

90 mm 

484/1407 

34‘A 

41 'A 

105 mm 

775/1856 

120 mm 

266/769 

35‘A 

136 min 

626/1693 

37 

150 mm 

387/1021 

37‘A 

105 mm 

518/1746 

30 

ISO mm 

204/810 

25 

196 mm 

616/1854 

28 

210 mm 

218/805 

27 

226 mm 

408/2063 

20‘A 

240 ram 

192/755 

25 

255 ram 

373/1359 

27 

270 mm 

345/1155 

30 

2SS mm 

421/1376 

30‘A 


In Table VT and m Figure 5, the results 
are shown from which we see, as stated by 
Packard, that the eggs are the most sensi- 
tive about two hours after they are laid 


that I did not make any great errors Still, 
one may profit by these experiments to 
limit deviations 

Another question ansmg is, whether dif- 
ference of mtensity can influence the effects 
It is known, and espeaally emphasized in 
modem hterature, that a defimte dose 
given withm a short space of time, i e , with 
a high mtensity, produces a stronger effect 
than one with low mtensity However, the 
limits beyond which this phenomenon ap- 
pears are not qmte determmed, and, m my 
opmion will differ with vanous objects 
To solve this question m the matter of 
Drosophila eggs, I also made expenments, 
the results of which are recorded m Table 
VII and Figure 6 

The numbers are not wholly convincing, 
but with the excepbon of a smgle figure, 
which may always be expected m biological 
tests made dunng a long penod, we can 
state that under three to four r per mmute 
the same dose becomes less active In view 
of this expenence, I worked as much as pos- 
sible ivith radiations of equal mtensity 
The chief part of the research was exe- 
cuted m such a way that I obtained a 
mortahty curve for each type of radiation 
by exposmg portions of eggs separately to 
differeut doses As a rule we used doses 
of 50 r, 100 r, 150 r, 200 r, 300 r 
Table VIII states the tot: ‘ 
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eggs irradiated with the suitable dosage 
No correction has been made for the wave 
length dependency of the dosimeter at 360 
K V and radium, but it is made for the de- 
duction necessary for the old eggs 

Now, malong the correction for the 
wave length dependency at 360 K. V and 
7 -rays of radium, we arrive at the foUowmg 
figures (Table IX and Figure 7) 

The figures for the higher tensions and for 
radium fall along one hne, which is on a 
somewhat higher level than the curve for 
100 K V These experiments leave the im- 
pression that shorter wave lengths have a 
somewhat greater effect than long wave 
lengths 


EXPERIMENTS ON ERYTHEMA OF THE HUMAN 
SKIN 

The human skm has an undulatmg reac- 
tion, often with several tops In this reac- 
tion, too, the tune-factor plays a r61e, so 
that it IS advisable to irradiate with equal 
mtensities Owmg to techmcal and prac- 
tical difficulties, I did not make any obser- 
vations with radiation of 360 K V , only 
comparmg the other investigated three 
types of radiation regardmg the erythema 
dose I distinguished five degrees of reac- 
tion degree (1) vague, (2)hghtpink, (3) 
pmk, (4) red, (5) dark red 

In these experiments the pigmentation 


TABLE VII 


Tune for 150 r 

I'A' 

2Vi' 

5 75' 1 

1146' 

16' 

31' 

39' 1 

45' 

69' 

Intensity 




13 

r/min 

9 

r/min 



3 

r/mm 

26 

r/mm 

Mortality on 
total 

852 

1805 

I 1154 

1 2022 

837 

1679 

791 

1 1351 

1041 

1872 

761 1 

1960 

1101 1 
2200 1 

885 

1862 

1496 

3642 

Percentage 

47 

I 56 

50 1 

1 58 

65 

39 

50 1 

47 5 

41 


TABLE Vm 



50 r 

Total Mort % 

100 r 

Total Mort % 

i 150 r 

Total Mort % 

200 r 

Total Mort % 

300 r 

Total Mort % 

100 K V 0 6 Cu 

3020-807-27 

2791-867-31 

4561-2427-53% 

3319-2270-68 

3077-2639-82 


3367-972-29 

3111-1286-41 

4908-3197-65 

7605-6051-80% 

7588-5984-79 

360 KV 2 Sn -f- 1 Cu -h 

1 A1 


1 



250 r 

890-264-30 

3332-1158-35 

3500-1821-52 

3831-2620-66 

3520-2435-69 


Radium 


180 r 

Total Mort % 

360 r 

Total Mort % 

640r 

Total ilort % 

900 r 

Total Mort. % 

2108-1216-56 

2736-2209-81 

2163-1834-84 

1243-1184-95 


TABLE EX 


Dose 

int 

100 KV 

200 KV 

360 K.V 

40 

60 

SO 

100 

120 

135 

3020-807-27 

2791-867-31 

3367-972-29 

3111-1286-41 

890-264-30 

3332-1158-35 

3500-1821-52 

150 

loo 

200 

270 

4551-2427-53% 

3319-2270-68 

490S-3I97-65 

7505-6051-80% 

3831-2520-66 

3520-2435-69 

300 

405 

3077-25a0-82 

75SS-59S4-79 


675 





Radium 


210S-12I6-56 


2736-2209-81 

2163-1834-84 

1243-1184-95 
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which appeared somewhat later was duly 
marked, three degrees were noted (1) 
vague, (2) hght brown, (3) dark brown 


of the erythema and pigmentation, one 
could fix the difference at 20 per cent The 
erythema waves last, m all, for about six 


Pl£menutlecurve 



From prehmmary tests it appeared to me 
that I could show a difference in dosage of 
12 5 per cent, while I ascertamed at the 
same time that within not too long expo- 
sure tunes a difference of mtensity of one to 
two had no distmct influence on the reac- 
tion, so that I could experiment withm 
wider limits I exposed the skm of one pa- 
tient to at least two types of radiation prac- 
tically simultaneously When expenment- 
mg, I paid speaal attention to the ery- 
thema curves, which are the easiest to 
analyze, and chiefly founded my conclu- 
sions on them The curves below represent 
the results 

Case 1 Man, 55 years of age, good 
general condition On the fore side of the 
left thigh a field 8X8 cm was irradiated 
with 500 r (100 K V , filter, 0 5 mm Cu) 
On the fore side of the right thigh a field 8 
X 8 cm was irradiated with 500 r (200 
K V , filter, 1 5 mm Ag -j- 0 2 mm Cu -T 
0 5 mm Al) Durmg irradiation the dose 
was controlled contmuously Irradiation 
of the two fields was done m one perform- 
ance 

Observmg this patient (Fig 8), a notice- 
ably stronger and more lastmg reaction 
was to be seen after irradiation at 200 K V 
Here the tops of the curve of 200 K V are 
much higher (Fig S) If one had to esti- 
mate the difference m dose from the grade 


weeks In strong reactions the pigmenta- 
tion remams for months 
Case 2 Woman, about 60 years of age, 
moderate general condition On the nght 
grom a field 8 X 8 cm was irradiated with 
500 r (100 K V , filter, 0 5 mm Cu) On 
the left grom a field 8 X 8 cm was irradi- 
ated with 500 r (200 K V , filter 1 5 mm 
Ag -f 0 2 mm Cu -f 0 5 mm Al) Durmg 
irradiation the dose was controlled con- 
tinuously Irradiation of the two fields 
was done m one performance 

Observmg this patient (Fig 9), who re- 
ceived the same dose as Case 1, we note a 
very much shghter reaction followmg both 
irradiations, with a somewhat stronger 
erythema and a shghtly darker pigmenta- 
tion at 100 K V , 0 5 mm Cu filtration 
Case 3 Man, 40 years of age, rather 
bad general condition On the fore side of 
the nght thigh a field 8X8 cm was irradi- 
ated with 600 r (100 K V , filter, 0 5 mm 
Cu -f 3 mm Al) On the fore side of the 
left thigh a field 8 X 8 cm was irradiated 
with 600 r (200 K V , filter, 1 5 mm Ag + 

0 2 mm Cu 4-0 5 mm Al) 

This patient (Fig 10) was irradiated with 
a somewhat higher dose, as the reactions of 
the skm of the last patient were on the 
whole so shght that the determmation of 
the grade of mtensity was difficult Though 
the reaction has not been obsen^ed for a 
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long time, as the patient left the hospital, 
it IS still qmte possible to compare the m- 
tensity of the reaction, as the rather high 


jirimary reaction {frnhreaklton) is stronger 
at 100 K V The mam reaction is, on the 
contrary, somewhat more mtense at 200 



dose had caused a very distmct erythema 
and pigmentation Here, too, one notices a 
small difference m favor of the long waves 
Case 4 Man, 30 years of age , tiad gen- 
eral condition The fore side of the nght 
thigh was irradiated with 600 r (100 K V , 
filter, 0 o mm Cu) The fore side of the 
left thigh was irradiated ivith 600 r (200 
K V , filter, 1 5 mm Ag -t- 0 2 mm Cn 
-f 0 5 mm Al) Here the reactions were 
nearly equal, but shghtly stronger at the 
higher kilo voltage (Fig 11) 

Case 5 Man, 70 years of age, rather 
good general condition The nght grom 
region was irradiated with 600 r (100 K V , 
filter, 0 5 mm Cu) The left grom region 
was irradiated ivith 600 r ( 200 K V , filter, 
1 5 mm Ag -f 0 2 mm Cu 0 5 mm Al) 
This patient (Fig 12) showed a nearly 
equal reaction for both quahties, but some- 
what stronger at 100 K V 

Case 6 (Fig 13) Woman, 60 years of 
age, m rather bad general condition The 
fore side of the nght thigh was irradiated 
with 600 r (100 K V , filter, 0 5 mm Cu) 
The fore side of the left thigh was irradiated 
mtli 600 r (200 K V , filter, 1 5 mm Ag -f- 
0 2 mm Cu + 05 mm Al) The so-called 


K V , so that we might conclude a prac- 
tically equal reaction of a slightly different 
type 

Case 7 (Fig 14) Woman, 50 years of 
age, in rather bad general condition The 
fore side of the nght thigh was irradiated 
with 600 r (100 K V , filter, 0 5 mm Cu) 
The fore side of the left thigh was irradiated 
with 600 r (200 K V , filter, 1 5mm Ag + 
0 2 mm Cu + 0 5 mm Al) The primary 
reaction, though very shght, is the same at 
the two types of rays The secondary ery- 
thema reaction is somewhat stronger at 100 
K V , but the pigmentation is more marked 
at the higher kdovoltage Still, one can 
conclude that both reactions are practi- 
cally equal 

Case S (Fig 15) Man, 45 years of age, 
m rather bad general condition The fore 
side of the left thigh was irradiated for 165 
minutes with 140 mgr of radium on a 
table-shaped apphcator Not far from this 
area a field 8X8 cm was irradiated with 
600 r (100 K V , filter, 0 5 mm Cu, for 100 
mmutes) The first wave of the radium 
reaction is much stronger than the wave of 
the roentgen reaction The second wave 
does not show an important difference (It 
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was impossible to contmue the observation 
as the patient left the hospital ) This reac- 
tion agreed with more than 600 r. that 


conclude that the radium apphcator gives 
more than 3 6 r per mmute 
These erythema tests suggest that the 


Pigmentatiecurve 



Plgmeniaiiecurve 



Fig 12 


means that the mtensity of our radium ap- 
phcator was more than 3 6 r per mmute 
Case 9 (Fig 16) Woman, 60 years of 
age, in rather bad general condition This 
case was irradiated imder the same condi- 
tions as the last patient 
Here, too, one can see a distmctly 
stronger radium reaction m the first wave 
as well as m the second wave The pig- 
mentation caused by the radium apphcator 
is stronger, too Remarkable are the many 
httle erythema waves Here, also, one can 


biological effect is proportionate to the 
lomzation power of the rays The radium 
erythema seems to be less mtensive than 
the roentgen reactions, but then we must 
not forget that this radium apphcator (the 
small table with 140 nulhgrams) homoge- 
neously irradiates only a \ery small surface, 
as also that the depth dose is very shght 
The effect on the deeper tissues and vessels 
will no doubt be of some moment for the 
appearance of an erythema, so that it is 
rather remarkable that, in spite of the small 
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depth dose, the erythema produced by our 
apphcator corresponds so well to the dose, 
as calculated by us 


diation of certam solutions of chemicals 
By the oxidation reduction potential of a 
certam solution we understand the tension 




CHEMICAL EXPERUIENTS 

In making these chemical expenments I 
had, from vanous techmcal and practical 
considerations, to restnct myself to the in- 
vestigation of two types of radiation, 
namely, 100 and 200 K V Assisted by Dr 
Waterman, who has largely experimented 
on this subject, I examined the change m 
the oxidation reduction potential by irra- 


which is measured by dipping an electrode 
of a preaous metal (for example, platinum 
or gold) mto this flmd, takmg care that the 
hydrogen ion concentration (Ph) is kept 
constant This potential is usually meas- 
ured in companson with a hydrogen elec- 
trode or a half-element of well-known poten- 
tial, as the calomel electrode That this 
potential is connected with reduction and 
oxidation processes will be clear when we 
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consider that, in modem chemistry, we 
understand by oudation and reduction loss 
or increase of negative charge (electrons) of 


We followed the techmcal method of 
these workers A narrow funnel-shaped 
glass vessel is dosed at the bottom by an 


Hiratoutk«rvt 



ErjtHttflKurve 


Fig 15 


RjmenutJccurve 



Fig 16 




an atom So OMdation must result m a nse, 
reduction m a fall, of potential This ten- 
sion, called redo\-potentiaI, can be strongly 
influenced by irradiation (Waterman and 
Limburg) 



agar KCl stopper The flmd to be tested 
IS poured mto the tube, and the electrode 
is fixed in it through a mbber stopper 
perforated m three places (Fig 17) Two 
of these openmgs serve for lettmg pure 
mtrogen pass, so that the oxygen of the air 
cannot have any share m the reaction 
The electrode is connected by a long 
conductmg-wnre with a potentiometer 
placed outside the roentgen room, the bot- 
tom side of the tube dips in a Petn dish 
with 3 N KCl The same Petn dish com- 
mumcates with the calomel electrode, 
which is m connection with the potentio- 
meter, so that via this meter the chain is 
dosed and the redox-potenbal can be read 
on this instrument Next I tested (1) 
methylene blue, which was converted into 
leuko-methylene blue, (2) qmnone, which 
can be reduced into hydro-qumone Ex- 
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amples of the action of both types of radia- and I that of the hght transmitted, the 
tion are illustrated by the curves below 2 = log ^ In this connec- 

(Fig IS) ^ 



For Curve IS I used a solution of methyl- 
ene blue 1/20,000, 100 KV roentgen rays 
and 200 K V roentgen rays 
For the curves of Figure 19 1 used a solu- 
bon of methylene blue of 1 /20,000 and phos- 
phate buffer of Ph 6 8 and a quinone solubon 
of 1/50,000 m phosphate buffer of Ph 6 6 
The mtensity of the irradiabon of 100 K V 
was 17 r a mmute, of 200 K V , IS r a min- 
ute 

From this test, supported by other simi- 
lar expenments, I came to the conclusion 
that in this physico-chemical reacbon we 
have to see a difference in favor of hard 
rays, as revealed by a more rapid fall of the 
potenbal (more slopmg curves) and m a 
greater fall, whereby the equilibnum at- 
tained IS lower 

Summanzmg the above results, we find 
in this physico-chemical reacbon a differ- 
ence in effect of about 25 per cent m favor 
of hard rays 

PHOTOGRAPHIC MEASUREMENTS 

The blackening of a photographic plate 
IS defined as follows /o being the intensity 
of a bundle of hght which falls on a plate 
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that ho more than 1 per cent is transmitted 
^ IS a function of the mtensity of the inci- 
■dent rays and the tune of exposure, thus, 
in general, Z = f {I t) According to 
Schwarzschild, Z = f (I t^) m case of vis- 
ible hght, m which p is smaller than 1 As 
regards roentgen rays, Bouwers has proved 
that p is almost equal to 1 , the same state- 
ment was proved by Stoel and myself as to 
7 -rays Here the formula of Bunsen- 
Roscoe, It = C, holds good These formu- 
las, of course, can be apphed only to rays of 
equal quahty, with respect to rays of di- 
verse wave lengths, absorption plays a 
great r61e, so that an equal number of r of 
different quahty will no doubt produce a- 
different blackemng 

Bouwers and van der Tuuk note certam 
numbers (Table X) for a speaal kind of 
film under defimte conditions of develop- 
ment 

TABLE X — NUMBER OF r REQUIRED FOR 

2 = 05 

Tension m 

' K.V Filter 


-1 

t 

1 mm Pb 
-t- 1 mm 

Cu + 1 
mm A1 

1 mm Cu 
-t- 1 mm 

A1 

1 mm 

Ai 

190 

0 120 

0 052 

0 026 

, 180 

<•0 100 

0 048 

0 024 

160 

b 080 

0 040 

0 020 

140 

0 065 

0 030 

0 018 

120 1 

0 050 

0 026 

0 018 

1 100 

0 040 

0 021 

0 017 

80 

0 030 

0 018 

0 016 


These differences found experimentally 
may be explamed by the fact that by m- 
cyeasmg penetratmg power the absorption 
in the film decreases relatively far more 
than m the air of the ionization chamber 
Such IS self-evident, considermg that m this 
spectral range the real absorption m the 
film still plays a great r61e This true ab- 
sorption is dependent on whereas m the 
air the absorption is caused by scattermg, 
the latter bemg practically mdependent of 
wave length In absolute sense, the num- 
bers are dependent on the kmd of film (sen- 
sitivity), and on the developmental condi- 
tions 

And what about these relations m regard 
to our types of radiation^ To answer tins 


question I compared the blackenmgs ob- 
tamed with 100 K V and 200 K V 

TABLE XI 


Used Doneofilm, standard developer BlacLenmgs 
were measured with a stufometer 


Type of Radiation 

Exposure 

Time 

m 

Seconds 

Blackening 

after 

Subtraction 

of 

Control 

100 KV 0 5 Cu 3 ma 



focal distance 2 meters 

30 

0 27 


40 

0 33 


50 

0 44 

200 K.V 1 5 Ag -f- 0 2 Cu 
+ 0 5 Al 3 ma , focal 



distance 1 meter 

60 

0 29 


80 

0 39 


100 

0 46 


Convertmg the numbers m Table XI mto 
curves, we see that the blackemng obtamed 
m 60 seconds at 200 X V is equal to that of 
30 seconds at 100 K V It appeared from 
ionization measurements that 30 seconds 
at 100 K V correspond to 0 08 r, whereas m 
60 seconds at 200 K V we got 0 48 r, m 
other words, * six times as many r are 
wanted for the same blackening (See 
Table X the numbers marked correspond 
to our type of radiation ) 

Since the radiation emitted at 100 K V , 
0 5 Cu has an average wave length of 
about 0 2 A , and radiation produced at 
200 KV has an average wave length of 
0 08 A , it would be expected, if we had to 
do only with the absorption that the num- 
ber of r for blackemng at 200 K V would 

3 

= 15 times as high as at 100 K V 

That we did not find such a high factor can 
be ascnbed to the fact that, m using these 
very hard rays, the scattenng, espeaally m 
the gelatine and the celluloid of the film, is 
noticeable 

For the photographic experiments mth 
radium, I used our table-shaped apphcator 
On the strength of our measurement de- 
scribed before, we assumed that the inten- 
sity of the 7 -rays from this source amounted 
to about 5 r per mmute 

Exposure of 20 seconds produced a 

blackening of 0 43 
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Exposure of 40 seconds produced a 
blackenmg of 0 95 

Thus, m 20 seconds exposure with our 
radium applicator we get the same blacken- 
mg as m 100 seconds exposure at 200 K V , 
the latter corresponding to 0 S r Our 
radium appheator emits m 20 seconds a 
dose of 1 7 r, so that the 7-rays appear to 
have half the blackening capaaty at a simi- 
lar number of r That m spite of the great 
difference m wave length this proportion is 
not greater, can be explamed by the phe- 
nomenon that scattenng prevails incases of 
very short wave lengths and real absorp- 
tion sinks mto the background 
Summary — The blackerung of photo- 
graphic films by roentgen and radium rays 
IS not proportional to the dose of rays meas- 
ured by lomzation The harder the rays, 
the smaller the blackenmg capaaty 

SEROLOGICAL EXPERIMENTS 

Many research workers have been en- 
gaged on the changes m blood serum after 
irradiation In general, serum in mtro was 
irradiated, but others mvesbgated the 
blood of irradiated humans or animals. All 
kinds of detenmnations were made, as, for 
mstance, observations on the albumen 
composition, cholestenne content, fermen- 
tative and bactenadal quahties, and 
acid-base eqmhbnum m short, nearly all 
possibihties were looked mto It is a pity 
that the observations of many research 
workers contradict one another, and it fre- 


In connection with the work of Dr 
Waterman, and with his assistance, I per- 
formed observations of the redox-potential 
of human serum Dr Waterman demon- 
strated that caremomatous serum has a 
high redox-potential, and can be strongly 
influenced by irradiation, m contrast with 
serum of sufferers from other chronic dis- 
eases, and of normal persons, whose sera 
are very constant Accordmgly, caremo- 
matous serum was irradiated with 100 
K V and 200 K V , at an equal mtensity of 
Iflrperminute One of our observations — 
all furmshmg similar results — ^is eluadated 
m the curve shown in Figure 21 

Judgmg from these observations, I was 
able to state a somewhat stronger effect of 
the harder rays, represented by a greater 
and more rapid decimation of the curve 

SUMMARY 

A comparative mvestigation was earned 
out with 

1 Roentgen rays emitted at 100 K V , fih 
ter of 0 5 mm Cu 

2 Roentgen rays emitted at 200 K V , fil- 
ter of 1 5 mm Ag -f 0 2 mm Cu -f 0 5 
mm A1 

3 Roentgen rays emitted at 360 K V , fil- 
ter of 3 mm chrome iron 2 mm Sn 
4- 1 mm Cu -f- 2 mm A1 

4 Gamma rays from radium, filter of 0 5 
mm Ee -j- 1 mm Pb 

Theoretical and experimental dosimetnc 
compansons were made with the followmg 
phenomena as mdicators 


TABLE XII 


Object 

Siemeos Dosimeter carbon-wabed 
chamber 
Drosophila eggs 
Human skin 

Oxidation reduction potential (qmnone, 
methjiene blue) 

Pbotogniphic film 

Oxidation reduction potential of serum 


Material Effect 


physical 

biological 

biological 

chemical 

chemical 

senological 


ionization 
death 
erythema 

lowermg of potential 
blackenmg 
lowermg of potential 


100 

K.V 

200 

K V 

360 

K V 

Radium 

1 

1 125 

1 20(?) 

’ 1 35 (?) 

1 

1 24 

1 24(?) 

l(’) 

1 

=±=1 


*1{?) 


1 3 
0 16‘ 
>1 


0 08‘ (?) 


* These results refer to equal incident energy 
oSeteresmblXTCf and have not been 


complctel> established by c^tpenment 

quently occurs that but scant attention is 
paid to dosimetnc and quahtative differ- 
ences of the rays 


1 hlortahty of Drosophila eggs 

2 Ely thema of the human skun 

3 Blackening of the photographic film 
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Oxidation reduction potential of josischen Wkkung von Strahlen verschiedener WeUea- 
methylene blue and qumone suahientherapie 1925, 20, 673 

Oxidation reduction potential of to SS“ m to 

carcinomatous serum liet meten der lutensiteit van R6nt 

genstralen 


Table XII shows the results of this m- 
vestigation m relative degrees of effect m 
respect to the action of the radiation at 100 
K V filtered through 0 6 mm Cu 

Cmiclmion — ^These tests plead for the 
theory that m radiation with roentgen rays 
with a wave length shorter than 0 1 A , or 
with gamma rays, no selective chemical, 
biological, or senological reactions m a 
quahtative sense occur In a quantitative 
sense, the conclusion may be drawn for the 
present that there is a somewhat stronger 
action of the harder rays for the same quan- 
tity of absorbed energy 
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MULTIPLE ENDOTHELIOMAS OF THE SKIN WITH METASTASIS 


REPORT OP CASE 


ByW W ROBINSON. M D , Memphis, Tenn 

HE subject of endothelioma, a term that of branchiogemc origin, as well as 
first advanced by Golgi, m 1869, m bronchogenic carcmoma of the superior 


descnbmg a calcified neoplasm of the 
dura mater, an endothehal psammoma, 
forms one of the most notable topics m 
pathology No chapter is more mcom- 
plete With our meager conception of the 
reticulo-endothehal system, and the group 
of composite tissues which it composes, it 
is not surpnsmg that this field should offer 
fertile soil for forensic dehberation among 
pathologists Research, directed toward 
studymg the histogenetic ongins and ca- 
pacities for vanable differentiation char- 
actenzmg the least understood of cell 
groups, would accomplish much toward 
setthng the questions at issue 

Endothehoma of the menmges, pleura, 
and peritoneum is charactenstic, and has 
been accepted as authentic Marck- 
wald’s (1) case of multiple endothehomas 
of the bones is recognized by Ewing 
Sohtary diffuse endothehoma of the bone, 
or Ewmg’s sarcoma, is a defimte entity 
Multiple and single endothehomas of the 
lymph nodes have been described and 
reported Reckhnghausen m 1897, first 
recognized primary endothehoma of the 
lymph nodes as a distmct tumor Ewing 
(10) became enthusiastic m the study 
of these tumors, reported a number of 
cases, and pubhshed a monograph on the 
subject m 1913 However, his recent 
studies would show that it is still a medical 
curiosity Only a few cases have been 
recorded m the last two decades Its 
mcidence vanes m different medical cen- 
ters, which factor is governed by the di- 
versity of opimon as regards the true 
nature of endothehoma, and the hesita- 
tion of some pathologists to make this 
diagnosis If the neoplastic nodes are 
cemcal m distnbution, and the type of 
growth IS alveolar, pnmary carcmoma of 
the nasopharynx, base of the tongue, 
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pulmonary sulcus, must be elmunated 
before concludmg that the lesion is one of 
pnmary endothehoma and not metastatic 
cryptogemc carcmoma McNamara (22) 
has recently reported five cases of the 
multiple type In this article, McCartney’s 
(14) and Zaffagmm’s (15) cases wth posi- 
tive Wassermann are mentioned This 
assoaation of syphilis with endothehoma 
would recall Ewing’s (10) contention that 
the disease is often exated by chrome 
granulomatous infections Wlule endo- 
thehomas of the uterus, ovary, and stom- 
ach have been desenbed, they have not 
been accepted as typifymg the classical 
structure of this mesendiymal tumor 
No phase of the subject has suffered as 
much controversial discussion as that of 
endothehoma of the skm Billroth first 
reported multiple primary mahgnanaes 
seventy-five years ago, and they have long 
smee ceased to be regarded as pathologic 
curiosities Yet, pnmary endothehomas 
of the skm, which are usually multiple, 
are rare, and do not appear m any of the 
tables compiled by Warren and Gates (21), 
m their recent survey and statistical study 
of the hterature beanng on multiple pn- 
mary mahgnanaes Substantial proof of 
their existence is demed by many patholo- 
gists, and most of the cases have lost their 
claim for recogmtion They have been 
classified by cntical observers as cylm- 
droma and cellular nevi, denved from con- 
stneted anlage of embryonic epithehum 
situated m the skm Others, such as the 
lymphangioma tuberosum multiplex of 
Kaposi, have been shown to anse from 
dilated sweat glands Braun’s celebrated 
case of cyhndromatous structure was 
proven by Krompecher (C) to be of 
glandular epithehal ongm, and designated 
as epithehoma adenoides cysticum This 
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author refers to endothelioma of the skm 
as “carcinoma endothehale ” Fick (9) 
IS very positive that genmne endothehoma 
cutis IS a non-entity 

Many problems beanng on the etiology. 


mesenchymal ongm, arise from the vascu- 
lar endothelium or its constituents, and 
hold a position mid-way between the above 
two Functionally, they have the abihty 
to secrete muan, hyahne, and amyloid 



Fig 1 Photograph of postenor aspect of left shoulder showing the 
various types of skin lesions The numerals 1 and 2 indicate tHose 
nodules which ulcerated and which were mased These larger, raised 
growths vaned m color from pink to a strawberry hue Note the three 
smaller excrescences at the tip of the shoulder lying deep m the dermis 
They arc representative of the lesions as they first appeared m the skm. 


pathology, and chmcal symptoms of en- 
dothehoma of the skm remam unclear 
This confusion may be partly e\plamed by 
the ranty of the lesion, the unfamihanty 
of most physicians with it, as well as a lack 
of appreciation of the fact that endotheUal 
cells are capable of metamorphosis under 
changing environment Under the in- 
fluence of inflammatory processes, by 
mcreasmg m number they may lose their 
typical form, and assume vanous bizarre 
shapes, wth a corresponding alteration m 
the arrangement of the cell groups With 
their dual nature, they may simulate either 
epithelial or connective tissue types, that 
IS. they may resemble organoid or histoid 
growths Embry ologically, they are of 


material, thus mutating epithehum On 
the other hand, they are capable of produc- 
ing connective tissue structure m inflam- 
mations of the serous cavities, blood, and 
lymph vessels, as well as granulation 
tissue, with the formation of epithehoid 
and giant cells 

In 1906, Zeit (3) pubhshed an exhaustive 
and instructive article on the subject, 
which has received due praise by Hazen m 
his book on Skin Cancer Zeit expresses 
the opimon that true endothehoma of the 
skm arises from the endothelium of the 
penvascular lymph spaces His concep- 
tion of the differential diagnosis between 
this lesion and carcinoma may be quoted as 
follows 
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1 The endothelial cells are intimately 
connected with the stroma, and cannot be 
brushed out as m carcinoma After fixa- 


is granular and scanty, and the nuclei are 
relatively large 

‘i Dehcate fibrillar processes extend 



Fig 2 Photomicrographs of onginal biopsy showing a reddish mulberry 
lihe lesion of the skm of nght breast- j4how low power views showing the 
alveollir compact arrangement of the cells Below, high power view portiay- 
mg the type of cell found Note the mitotic figures, the glassy cytoplasm 
of some of the cells the mtercellular processes or fibrils, and the tapenng 
of some of the cells mto these processes 


tion With its attendant shrinkage of tissue, 
the cells cimg to the walls of the lympha- 
tics 

2 The cells produce intercellular fibnls 
and cement substance, and form compact 
layers about the blood spaces 

3 Endothelial cell masses form a dense 
mosaic of many layers of cells, with small, 
sharply outlined nuclei, surrounded by a 
broad envelope of clear, glassy, perinuclear 
c 3 ftoplasm The cytoplasm in epithehoma 


from the walls of the alveoh mto the 
prohferatmg endothehal masses 
5 The endothehal cells may be ar- 
ranged m cords and cyhnders, and separate 
out hyalme matenal, which picture char- 
acterizes cylmdroma, or, they may form 
lumma-hke or sieve-hke areas, due to the 
secretory activity of the endothehum 
which may confuse the condition with 
myxoma 

6 Endothehoma may be distinguished 
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localized to the scalp, are often of sebaceous 
gland ongin 

Ewing (16) describes hemangio-endo- 


study to the endothehoblastomas and their 
classification, states that morphologically 
the endothelial cell is not highly differen- 



Fig 6 Radiographs of right ankle fi\e weeks after initial examination show- 
ing similar areas of osteolysis in the os calcaneus 


theliomas of the skin, in which there is a 
preponderance of endothelial cells over 
new blood vessel formation He accepts 
Winkler’s (2) endothelial psammoma of 
the skin, denved from the endothelium 
of the neurilemma of the nerv^e fibers, 
and consisting of concentric masses of 
endothelial cells, which become calcified 
This is analogous to endothelial psammoma 
of tlie dura, which was the pioneer endo- 
thelial tumor 

Furthermore, Emng (16) calls attention 
to certain forms of fascial sarcoma of the 
extremities, nhich are derived from the 
endothelium of tlie capillaries WTiile he 
regards the cellular ne\’us as ah\ aj’s mela- 
nomatous, some of the German authors, 
such as Kaufmann (17), contend that this 
may be of endothelial origin 

Mallorj (11), who has dexoled much 


tiated, and for this reason it stands out 
in marked contrast with those cells which 
are thus characterized when properly 
fixed and stamed He further asserts (7) 
that the endothelial cell is of mesoblastic 
ongin, and all tumors denved from this 
cell, regardless of structure, should be 
termed endothehomas 

Without a doubt, the reticulo-endo- 
thehal s^’^stem has manifold capaaties for 
X anable cell differentiation and tumor 
production, of w^hich the last chapter has 
never been wTitten In view of the fact 
that this faculty has been amply demon- 
strated in different skin lesions of endo- 
thelial ongin, a number of unquestion- 
able cases of endothehoma cutis wnth sinu- 
lar pathologic findings have been descnbed 
and reported, in recognition of the illumi- 
nating w ork of Zeit in differentiating these 
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Study Mct)onagh (S), m 1912, reported 
live cases of nevo-\antho-endothehoma of 
the skin in children Wise (12), m 1919, 


when the blood supply became occluded 
This IS a practical demonstration of Mal- 
lor}'' s dictum (11), m which he directs 



Fig 4 Anteropostenor and lateral views of left ankle five 
weeks after first examination Note that the lesions have ex- 
tended to the os calcis mtolving the tuber calcaneus and neck 
of the bone 


pubhshed an excellent protocol on the sub- 
ject, and described two cases, one of endo- 
thelioma simplex m an adult, and another 
of nevo-\antho-endothelioma in a child 
Jacoby and Grand (19), in 1930, reported 
the seventh case of nevo-\antho-endo- 
thehoma These authors are of the opimon 
that the ranty of the disease is m a measure 
dependent on the recourse to dmical ex- 
amination alone m the diagnosis of skin 
lesions, and lack of appreaation that ex- 
tirpation of lesions for microscopic study is 
of paramount importance In the cases de- 
scribed by them, the lesions were confused 
with multiple disseminated moles, urticana 
pigmentosa, and synngo-cyst-adenomas, 
until they were biopsied While Ewmg 
(16) suggests that the ongm of these tumors 
may be from neoplastic growth of endo- 
thelial cells of capillary nevi, the fact 
remams that them microscopic structure 
conformed to all of the charactenstics of 
endothehoma The yellowish color of the 
xantho-endothehomas reported was due to 
hpoid histiocytosis of the endothehal cells 


attention to the phenomena attendmg de- 
fective blood supply m these lesions 
In 1920, Guttierrez (13) descnbed a case 
m an adult female of numerous subcutane- 
ous nodules of the external portion of the 
left mammary and pectoral areas, with no 
mammary involvement One nodule was 
present below the nght breast This 
proved to be a rare case of lymphangio- 
endothehoma of the skm In spite of all 
treatment, which included radiation, 
nodules continued to form on the antenor 
abdominal wall, and a fatal outcome re- 
sulted 

Ewing found it difficult to ehminate 
Haslund’s (4) case of endothelioma of the 
skm reported m 1906, which consisted of 
multiple tumors of the scalp, the histoiy 
and course of which were typical, m which 
metastases occurred to the regional lymph 
nodes, and which proved fatal m 18 
months The type of cell ivas endothelial 
with intercellular fibnls No epithelial 
charactenstics were present Yet, as 
Ewmg states, such tumors, nhich are 
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more deeply situated m the sub-cutis, and amination of the abdomen was negative 
felt hke buckshot There were only shght for the presence of flmd, tumefaction, or 
changes in the epidermis overlying these tympamtes, though some tenderness was 



Fig 0 Lou and high power photomicrographs of skin nodule on anterior 
aspect of right thigh above the knee In the low power view, note that the 
lesion develops a capsule as it approaches the normal overlying epidermis In 
the high power view the effect of irradiation on the cells is apparent I\Tiile 
the type of ceU is identical with that in the first biopsy the cytoplasm is swollen 
and hydropic the nuclei are segmentmg and disappeanng and there is a ten- 
dencj to the fusion of cells mto syncytial masses 


A large, tender gland was found m the left 
aMlla, but no other enlarged superfiaal 
glands were palpated In the skin of the 
nght breast was another lesion, the size, 
shape, and color of which remmded one of 
a red mulberr)" Man)’’ other nodules were 
well disseminated over the surface of the 
body, including the skm of the other 
shoulder, upper arms, scalp, thighs and 
legs, and the gluteal regions, 22 m all 
hlost of these were confined to the conum 
and sub-cutis 

The left ankle was not noticeably 
swollen, but some tenderness ivas ehated 
o\er the internal malleolus The super- 
ficial and deep reflexes were normal The 
eye, ear, nose, and throat examinations 
were essentialh’^ negatiie The thjToid 
gland was not enlarged, and no circum- 
scribed tumefaction was palpated wathm 
its substance No ad\entitious sounds of 
any character were found in the chest 
No tumor masses were felt wnthm the 
parencluma of cither breast The ex- 


noted on deep pressure in the lower right 
quadrant The lower margin of the hver 
descended only one finger’s breadth below 
the costal margm The spleen was not 
palpable A pehac exammation revealed 
that the left ovary, which was cystic, had 
not mcreased in size since the prenous 
observation The uterus had remained 
anteflexed, and was of normal size No 
tumor masses were found m the pelvis 

Laboratory Exannnahons — ^Urmalysis 
was normal but for a nuld albummuna, 
leukocjdes, 9,365, differential count — 
neutrophiles, mature forms 77 per cent, 
immature 2 per cent, lymphocytes 19 per 
cent, and eosinophils 2 per cent, red cells, 
3,980,000, hemoglobin (Newcomer), 75 
per cent, or 12 68 grams per 100 c c , 
color index, 0 9 No malarial plasmodia 
found The Wassennann and iMeimcke 
turbidity reacbons were four plus posibve 
A biopsy w as made of the skin nodule in the 
right breast 

Pathologic Report (Fig 2) —Parenchyma 
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tumors, in appreciation of the excellent 
protocol of Wise, and Mallory’s treatment 
of the subject, it must be conceded that 
the lesion is a definite chnico-patholomc 
entity 

report or CASE 

l^Irs E A J , housewife, white, aged 
42 j^ears, entered the Cnsler Clinic on 
Oct 5, 1931, mth the complamt of 
‘‘growiJis on left shoulder” of three months' 
duration 

Family History — Irrelevant, mth no his- 
tor)^ of malignancy in family 

Martial History — ^The patient had been 
mamed 24 years, ha^nng had four hus- 
bands dunng this time, two children 
h\Tng and m good health, ages 22 and 17 
years, and two miscamages by last hus- 
band, three and nine years before first 
admission to clinic 

Menstrual History — Onset of catamenia 
at 13 years of age, contmumg regularly 
up to ten years previous to first observa- 
tion She had since suffered with ir- 
regulanty, menorrhagia, and pre-menstrual 
pain 

Operation — Right ovary and both tubes 
were removed with appendix, in 1927, two 
years pnor to her first examination 

Past Histetry — The patient had had all 
of the usual juvemle diseases, with no 
injunes She had entered the chnic two 
years before the present admission, com- 
plaimng of colicky pams m the lower 
abdomen, bilateral, radiatmg to the small 
of the back, and aggravated by exercise 
Menstruation had been regular smce opera- 
tion, but some menorrhagia as well as 
scanty flow had been noted There was 
nausea and bloatmg after meals and oc- 
casional vomiting Attacks of syncope 
had occurred Pelvic exammation had 
revealed an enlarged cystic left ovary, 
with uterus anteflexed Cholecystograms 
showed a normally functiomng gall blad- 
der Gastric analjisis showed a total acid- 
ity of 17', with a free hydrochloric acid of 
13' A mild albmmnuna was found No 
Wassermann was run at that time The 
patient was given an abdominal support, 


and advised to return for further obsen’'a- 
tion 

The pains in the lower abdomen had per- 
sisted during the mterval smce she was 
last seen These were assoaated with sore- 
ness and stiffness m the lumbar region 
The gaseous eructation had contmued, and 
since the last spnng she had had epistaxis 
two or three tunes a week No skm lesions 
of any type had been noticed pnor to the 
present efiBorescences, and no moles of any 
character had been removed at any time 

Present Illness — For one year, the pa- 
tient had observed small buckshot-hke 
nodules on different parts of the skm of 
the body and extremities, which appeared 
spontaneously, and which would regress 
and reform concurrently These always 
appeared beneath the skm, and would 
gradually elevate to produce a tumefaction 
varying m color from a pinkish brown, or 
salmon tmt, to that of a strawberry She 
was mainly concerned with four reddish 
growths on the posterior aspect of the left 
shoulder, which were painful, and two of 
which showed ulceration These had 
existed three months Her home physician 
thought them to be a form of acne, or 
possibly a furunculosis Pnmanly, only 
two nodules were present, which de- 
x'^eloped yellowish, necrotic centers, they 
were mosed, but only a bloody serum was 
obtamed Almost immediately the adja- 
cent lesions appeared Six weeks before 
coramg to the chmc, she had shpped and 
sprained her left ankle This was strapped, 
but it remamed tender and painful 
Physical Bxamtnatwn — Well developed, 
fairly well nounshed white female, present- 
mg no endence of cachexia Four nodules 
varymg m size from that of a pea to that of 
a hma bean were noted over the postenor 
aspect of the left shoulder (Fig 1) The 
color varied from a pink to a strawberry, 
the larger ulcerated lesion bemg of the 
latter color All were firm m consistency, 
two were painful to pressure, and the im- 
pression was that they were fleshy, and not 
of infectious etiology Three smaller 
nodules, which were located above this 
group about the tip of the shoulder, were 
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glands were visualized in the abdomen 
The splenic shadow was of normal size and 
position A kidney, ureter, and bladder 


or trabeculated appearance charactenzing 
benign giant-cell sarcoma, or osteitis fibrosa 
cystica secondary to hyperparathyroidism 



Fig 8 Radiographs of nght ankle four months after initial e\amination 
The os calcaneus shows a sharpl> circumscribed area of osteoclasis with a narrow 
delimiting zone of osteitis 


examination and bilateral pyelograms 
showed the kidneys to be of normal size, 
shape, and position, with no deformity of 
the peh es or calices , both ureters were in 
normal position 

Due to the tenderness and pain in the left 
ankle, radiographic study nas indicated 
(Fig 3) There nas a defimte rounded 
area of osteolysis 1 5 cm in diameter m 
the internal malleolus, and a similar one of 
larger size in the external The rarefaction 
n as confined to tlie medulla of the bone in 
eacli instance, ivith indistinct margins 
The o\erl>ing penosteum nas not in- 
voked, and showed no reaction whatso- 
c\ cr There w as no expansion of the med- 
ullar}' ca\ itv, and none of the soap-bubble. 


Though this IS one of the common sites for 
benign giant-cell sarcoma, the multiplicity 
of the lesions alone would exclude such a 
diagnosis Due to this finding, the bones 
of the opposite ankle, spine, pelvis, and 
skull were studied for similar lesions No 
defimte erosion or rarefaction was found in 
any of the other bones at this time 
There w'as no Imear stnation with mcreased 
densit)' of any of the vertebral bodies that 
w'ould suggest the presence of a primary 
hemangio-endothehoma of the spme, w'hich 
has been described and reported by Ire- 
land (24) and others However, this tumor 
seldom metastasizes to the skin 

Since no other pnmaiw' tumor was 
demonstrated, and since the lesions found 
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Compact masses of rapidly proliferating 
mesenchymal cells, ivith distinct cellular 
membrane, clear or transparent cyto- 


Loose areolar connective tissue, supportive 
m character, and some fibrosis, though 
there was verj'^ little desmoplastic reaction 



Fis 7 JRfldiographs of left ankle four months after first 
examination Note the stnppiay of the periosteum of the 
internal malleolus also the advanced destruction of the os 
calcis the involvement of the talus, and the moth-eaten 
appearance of the cuneiforms, cuboid and the bases of the 
metatarsals 


plasm, and pale vesicular nuclei, with 
multiple basophihc nucleoh The ar- 
rangement was alveolar about dilated and 
congested, or collapsed, capillary blood 
vessels, and about lakes of red cells, where 
the anaplastic cells were in direct contact 
ivith the blood stream In some areas the 
growth was intra-lummal No pigmenta- 
tion, no epithehal pearls, and no giant 
cells were present An average of two to 
ten mitoses or prophases to the high power 
field was found The mitotic figures stood 
out m extreme contrast m the clear cyto- 
plasm of the cells, most of which were 
polyhedral m shape Very distmct inter- 
cellular fibnis or processes were seen, and 
many of the cells seemed to taper into 
these Defimte hyahnosis of some of the 
cell masses was noted The growth was 
confined to the conum and sub-cutis, and 
the overlying epidermis, other than show- 
ing thmmng out of its layers, was normal 
with intact basement membrane Stroma 


Some round-cell infiltration was present 
The blood vessels were of the capillary 
type, dilated, and much engorged, but 
there was no capillary proliferation 
Pathologic Diagnosis — ^Mahgnant endo- 
thehoma of the skm 
Roentgen Exaimnahons —On account of 
the possibihty of the skm lesions being 
metastatic from a deep'I)nng pnmary 
tumor, a complete roentgen study of all 
viscera was made The chest was negative 
lor any type of mfiltrabon m either lung- 
field, and no mediastmal glands were 
found The gastro-mtestmal senes re- 
vealed a gastrospasm, with relative fixa- 
tion of the cecum without delonmty, which 
was interpreted as the result of adhesions, 
from the pelvic operation No filhng de- 
fects of any character were found m any 
part of the ahmentaiy canal Cholecysto- 
grams showed a normally functionmg gall 
bladder The hver shadow was of norma] 
size, with smooth antenor margin No 
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It was quite apparent that we were 
deahng mth bone lesions, which were 
radioresistant, and which did not respond 
to specific therapy There was definite 
extension of these to the bones of both 
feet W'hile these were characteristic of 
metastatic malignancy, other diseases of 
the bones, such as multiple myeloma and 
secondary osteitis fibrosa cystica, had to 
be considered The bones of the ankle and 
foot are rare sites for the lesions of multiple 
myeloma Repeated tests of the unne for 
Bence-Jones protem were negative The 
blood calaum was 9 milligrams per 100 
cubic centimeters Orthopedic consulta- 
tion resulted m the strong contention that 
the lesions were those of a chrome diffuse 
s}'phihbc osteomyelitis, and that the 
patient had not received suffiaent anti- 
syphihtic treatment 

The patient was placed m the hospital, 
and intensive specific therapy again insti- 
tuted The nght femoral lymph node 
continued to enlarge, and became painful 
This was exased, following irradiation 
The pathologic report was endothelioma, 
probably metastatic, invading the sinuses 
and follicles of the gland The patient re- 
turned home in one month apparently im- 
proA ed The anti-s}qihihtic regimen of 
treatment was continued, and the report 
from her home physician was encouraging 
She had gained m strength, but the left 
ankle had become more swollen, and the 
pain almost unbearable One skin nodule, 
situated above the nght knee on the an- 
tenor aspect of the thigh, showed pro- 
gressive enlargement 

She re-entered the clinic on Feb 9, 1932, 
three months after the last obsen^ation 
Her general appearance was cachectic 
The skin vas of icteroid tint, and there 
w as much loss of v eight The patient v as 
hospitalized and transfused Following 
irradiation, tlie skin nodule abo\ e the nght 
knee vas excised This growth was the 
size of a marble wath reddish oierljung 
skin It w as apparenth well encapsulated, 
and cells could be brushed from its meat) , 
translucent surface onl} with the greatest 
diflicults 


Pathologic Report (Fig 6) —Parenchyma 
Diffuse growth of the identical type of 
cell found in the ongmal biopsy, cyto- 
plasm clear wath small centncally placed 
vesicular nuclei and multiple nudeoh 
No penvascular arrangement was found 
Most of the cells were polyhedral in shape, 
but many were ovoid or sphencal, or ap- 
peared swollen wnth granular cytoplasm, 
and hydropic, famtly stairung nuclei, and 
even fused into syncytial masses, probably 
as a result of the radiation The anaplasia 
was Avell marked, mth two to four rmtoses 
to the high power field Much infiltration 
with round ceUs was present No pigmen- 
tation of any character was demonstrated 
m any of the cells The overlymg epider- 
mis, while it was thinned out due to 
pressure, ivas normal with intact basement 
membrane Stroma Loose areolar con- 
nective tissue, with some fibrosis Fine 
reticular fibnls were noted between many 
of the ceU masses There were many 
capillar}’’ blood vessels, dilated and in- 
jected, but there was no hyperplasia of 
these 

Pathologic Diagnosis — Mahgnant endo- 
thelioma of the skm 

Roentgen examination of the left ankle 
(Fig 7), which was tremendously swollen, 
red, and edematous, showed the styloid 
process of the fibula totally destroyed on 
its postenor aspect, and the penosteum 
stripped up The internal malleolus was 
rarefied throughout except at its tip, and 
the penosteum ivas floating The calca- 
neus showed mottling and rarefaction 
throughout its length, more advanced in 
the tuberosity and neck of the bone 
There w^as also osteolysis of the talus on its 
volar surface A moth-eaten, diffuse rare- 
faction Avas seen in the cuneiforms, cuboid, 
and the bases of the metatarsals The 
nght heel (Fig S), which continued to be 
painful, showed a circular area of osteo- 
clasis about 2 5 cm in diameter m the 
calcaneus, ivith a delimiting zone of os- 
teitis There ivas also rarefaction in the 
neck of the calcaneus, and an irregular 
mottling in the internal cuneiform De- 
calcification was noted in the malleoli 
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m the external and internal malleoh of the 
left ankle were distinctly metastatic m 
character, it was concluded that these 


as large as the one excised In the nght 
femoral tngone, a lymph node the size of 
a robin's egg was found 



Ftg 9 High pon-er photomicrographs of biopsy of mtemal malleolus of left 
ankle While the tj^pe of cell is that found in the cutaneous lesions, the form is 
spherical or pavement hke, mth fusion into sj-nci tial masses The cytoplasm 
IS sivollcn and granular, with dropsical and poorly stamwg nuclei Oc^sional 
mitoses are seen These changes are no doubt secondary to irradiation and the 
edema of assocaated inflammation 


represented metastases from the endo- 
thehomas of the skin Associated with this 
condition was a positive Wassermann 
Treatment — Nine of the most prominent 
skin nodules, mcludmg those on the left 
shoulder, were irradiated for diagnostic 
effect Each lesion, well shielded with 
lead, received one S E D Deep therapy at 
200 K V , with 0 5 mm of copper, and 2 
mm of alummum filtration was given to 
the left ankle through two lateral 10-cm 
portals m a total depth dose of 600 r units 
The patient was put on mtensive mixed 
anti-syphjhtic treatment, and advised to 
return m one month 
She returned to the chmc on Nov 13, 
1931, five weeks later Several of the 
irradiated skin lesions, espeaahy those on 
the left shoulder, had entirely disappeared, 
but there were 19 new ones diffusely dis- 
tributed over the body surface The left 
axillary lymphademtis, which had re- 
ceived no radiation, had subsided Ad- 
jacent to the site of the biopsj' of the skm 
nodule m the nght breast, there was 
another reddish papular excrescence almost 


Radiographs of the left ankle (Fig 4)^ 
which was definitely swollen, ^owed that 
the areas of rarefaction m the malleoh 
were more radiolucent and somewhat 
larger There was absorption of aU bony 
stnie, and no evidence of bone repair 
The penosteum remamed mtact, and 
showed no reaction The os calcaneus 
also showed a defimte area of rarefaction m 
the tuber calcaneus, about two centi- 
meters m diameter, and another of more 
advanced destruction m the neck of the 
bone adjacent to the articular surface for 
the cuboid 

The patient complamed of pam in the 
nght heel at this time Radiographs of 
the nght ankle and foot (Fig 5) revealed 
similar areas of osteolysis m the calcaneus, 
but none m the malleoh Roentgen ex- 
ammation of the spme, pelvis, and skull 
did not show any involvement Small 
rounded areas of slight rarefaction in the 
vortex of the skull were interpreted as the 
shadows produced fay the pacchioman 
bodies The "R^assennann remamed four 
plus positive 
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The nght ankle (Fig 11) showed e\ten- 
sion of the arcular area of erosion in the os 
calas, also a similar circular area of rare- 


left lower quadrant, radiatmg to the back 
Radiographs of the pelvis showed destruc- 
tion of the upper half of the left wing of the 



Fig 11 Radiographs of nght ankle made at time of biopsy of left 
inlcmal malleolus There are areas of rarefaction in practically all of 
the bones The circular area of erosion in the os calcis shows definite 
extension 


faction 1 5 cm m diameter in the neck of 
the talus, and generalized decalcification 
and rarefaction in the other bones of the 
tarsus, especiall)’’ the cuboid The bases of 
all the metatarsals were involved Defi- 
nite osteolysis was absented m both 
malleoli 

The pabent complained of excruciating 
pain in the nght heel as well as m the left 
ankle Deep therapy was applied to both 
ankles on Aug 24 The irradiation nas 
repeated on Oct S, and again on Dec o 
Pam persisted, and the destruction of bone 
continued, although a total depth dose of 
three S E D had been deh\ ercd to either 
ankle and foot She left the hospital n itli 
no relief 

On Jan IH, 1931, the patient again 
entered the hospital, mainly for the relief 
of pam Cachexia was marked There 
was a large gland m the left femoral region, 
and she was suffering from distress in the 


sacrum Deep therapy was given over the 
pehas through anterior and postenor por- 
tals for the mitigation of symptoms The 
following March, since opiates did not give 
rest, the left leg was amputated at the knee 
Yet, she complained there w^as agonizing 
pam m the left ankle 

On June 22, 1933, one year and eight 
months from the time the patient was first 
seen, or two years and eight months from 
the time skin nodules first appeared, a 
lethal exitus occurred On the day 
previous, a puhnonar)’- hemorrhage ensued, 
which lasted until death Ever}’^ joint had 
become sw'ollen A large tumefaction, 
w'hich presented above the nght knee, the 
site of excision of a skin nodule, ruptured 
three weeks before death, and drained an 
odorless pus No autopsy was obtained 

COMMENT 

This case is reported because it com- 



94 


radiology 


The Wassertnann was again reported four 
plus positive 

The patient returned borne, and contin- 


precise type of ceU descnbed in the cu- 
taneous lesions, though many of the cells 
were sphencal or pavement-hke with drop 



Fig 10 Radiographs of left anile at time of biopsy of internal 
malleolus ten and one half months after pnmary exammaUon 
There is a pathologic fracture of the fibula abos’e the external 
malleolus and advanced osteolysis of all bony structures 


ued to grow weaker Three months later, 
May 22, 1932, she re-entered the hospital 
Two transfusions were given At this time 
it was discovered that a tumor the size of 
an English walnut had developed m the 
parenchyma of the nght breast This, 
along with a small nodule m the skin of the 
left thigh, was removed The pathologic 
reports descnbed the same type of neo- 
plastic cell found m the microscopic study 
of other lesions, or mahgnant endo- 
thehoma The patient gamed a few pounds 
m weight, but remamed very much anemic, 
with icteroid skin Liver extract and cal- 
aum gluconate were given 

On Aug 20, 1932, a biopsy of the inter- 
nal malleolus of the left ankle was per- 
formed This was readily done under local 
anesthesia The bony structure of the 
process had been entirely destroyed, and 
the growth was very accessible Patho- 
logic examination (Fig 9) disclosed the 


sjcal nuclei, and stamed poorly No giant 
cells or epithelial structures were present 
There was marked infiltration with round 
cells A detailed search with special stam- 
mg methods did not reveal any trace of 
melamn-hke pigment The growth had 
mvaded the venous channels 

This significant findmg furmshed con- 
clusive proof that the bone lesions were neo- 
plastic in nature, and metastatic from the 
tumors pnmar}'' m the skm The persist- 
ently positive Wassermami indicated an an- 
tecedentsyphihticinfectionoflongstandmg 
Radiographic examination of the ankles 
at this tune showed that m the left ankle 
(Fig 10) there was a marked osteolysis of 
the mternal malleolus as well as m the ex- 
ternal, with a pathologic fracture of the 
fibula above the malleolus All of the 
bones of the foot were more or less involved 
by the same process, but all joint surfaces 
remained intact 
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shown that melanoma ansmg from a 
pigmented ne^ms has its origin in the 
melanoblastic cells at the epidermo-dermal 
junction, and not m deep lymg nevus cells 
The lesions m question ongmated m the 
deeper layers of the dermis and sub-cutis, 
and became encapsulated as they ap- 
proached the normal epidermis No pig- 
mentation of any character was demon- 
strated m any of the biopsied or surgical 
specimens While the qmescent or adult 
white mulberry melanotic nevi may not 
show melanm pigment, and while the de- 
gree of pigmentation is not an mdex of 
mahgnancy, it can usually be found m 
varymg amounts by dihgent search, es- 
peaally m malignant melanoma Meta- 
stasis occurs simultaneously with malig- 
nant change m melanomas, and while the 
secondary lesions are common m the skin 
and liver, they are strictly progressive, 
and show none of the regressive changes 
manifested m the cutaneous tumors de- 
scribed, nor do they respond to smgle ery- 
thema doses of radiation Metastasis to 
the bones is not often found m melano- 
epithehoma The flat bones are more often 
affected than the long ones Sutherland 
(23), m the analysis of the cases which 
have come under his obser^^ation, has ar- 
nved at a similar conclusion Copeland 
(20) found only three mstances of meta- 
static groivth m bones in 169 cases 
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pnses several i^usual features First, The diagnosis was based on the clinical 
endotoehomas of the skin are very rare, observation of concurrent, voluntary re- 
and thar occuirence has been repeatedly gression and new fonnation of pinkish to 
disputed Virchow has aptly stated that red, papular or nodular skin lesions, ongi- 
an organ, often the site of metastatic nating m the conum and sub-cutis, and 
lesions, IS seldom the site of primary ones diffusely dissemmated over the surface of 
Second, the multiphcity and wide distnbu- the body, which condition had existed for 
tion of the lesions is interesting These a period of one year in a relatively well 
fulfilled all of the requirements of primary nounshed patient The tumefactions were 
malignancy in that each lesion was distmct, present where no sebaceous glands are 
presented a definite picture of mahgnancy, found The remote possibihty of the 
and one being the metastasis from another lesions bemg metastases from a deep lymg 
was improbable, as they appeared sirnul- pnmaiy tumor was excluded by thorough 
taneously, and were remotdy separated exammation, and the fact that the re- 


Third, the bone metastases are remarkable 
for their time of appearance and mitial 
location Their rather early occurrence 
was in all probability due to improper 
surgical intervention They were char- 
actenstically secondaiy lesions m that the 
rarefaction began m the medullary cavity 
of the bone, and reached the penosteum 
only by extension They were all of the 
osteoclastic type, with no reaction in the 
bony structure with the exception of nar- 
row zones of osteitis The pnmar}'- meta- 
stasis occurred at the site of trauma, the 
mjured left ankle, which evidently furn- 
ished a pomt of lowered resistance, the 
congestion and stasis producing a pabulum 
favorable to the growth of tumor emboh 
However, the bones of the opposite ankle 
became mvolved before metastases were 
found m those of the trunk Ordinanly, 
metastatic lesions rarely affect the extremi- 
ties below the elbows or knees, which are 
common sites for infectious emboh More- 
over, the growth is usually found at the 
pomt of entrance of the nutrient foramina, 
or of exit of the vems In this case, the 
mitial metastasis appearmg m the malleoli 
was phenomenal Fourth, the association 
of a concomitant chrome syphihtic infec- 
tion, as the history and a persistently 
positive Wassermann would mdicate, is a 
comcidence As it is well known that the 
reticulo-endothehal S3^tem is very sus- 
ceptible to, and reacts to vanous, acute and 
chrome infections, presumably, this may 
have been the exciting inflammatory agent 
in producing the endothehal hyperplasia 


gression of cutaneous nodules is not 
representative of a metastatic process 
The excision or incision of one of the 
growths was followed by early recurrence, 
or the appearance of other lesions adjacent 
to the site of operation These observa- 
tions are almost characteristic of endo- 
thehoma cutis While the primary tumors 
responded to smgle erythema doses of radi- 
ation, theu metastases to the bones were 
defimtely radioresistant 

Pathologically, the cut surface of the 
tumors was translucent, and the cells 
were brushed from the stroma only with 
difiBculty After fixation there was no 
retraction of the cell masses, which occurs 
in epithehoma The type of cell m all 
unradiated specimens was typically endo- 
thehal These were polyhedral or spmdle- 
shaped, with clear, stainless cytoplasm 
with small vesicular nuclei, some of which 
contamed many mmute nucleoh Vfluie 
the direct contact of the anaplastic cells 
with the blood stream is not diagnostic, 
the arrangement m compact layers, or 
alveoh, with definite mterc^ular processes 
or fibnis is charactenstic In the edema- 
tous and irradiated foci, such as the left 
ankle, the cells reverted to the pavement 
type, many of which were swollen to 
spheroidal form, and of considerable di- 
mensions, which agrees with Ewmg s (16) 
obser\'ations 

The patient had never had a pigmented 
mole pnor to the appearance of the cu- 
taneous nodules, and no moles had been 
removed at any time Becker (25) has 



MALCOLMSON 


RADIOLOGIC STUDY OF DEVELOPMENT OF SPINE 


99 


greater mgrmvth of fibrous tissue into the 
gelatinous nucleus, until, at the age of from 
S to 12 years, it is composed almost com- 


pearances which were previously not ex- 
actly understood Up to the fourth month 
of fetal life nothing unusual is noted After 



Fig 1 Fig 2 

Fig 1 Six months fetus (autopsj specimen) Note dense ossification 
nucleus 

Fig 2 Full term fetus (autops> specimen) Note e.xcax'alion antenorlj, 
due to the central plate not extending as far antenorlj as the upper and 
lower plates (enlarged) 


plctch of fibro cartilage mth an abundant 
gelatinous inatn\ This progression con- 
tinues throughout life until we see the semle 
nucleus, composed of dense fibro-cartilage 
wath little or no gelatinous matenal How - 
e\ cr, these changes wall be disaissed later 
Hanson, in an article on The De\clop- 
ment of the Spine as Seen in Skiagrams," 
satisfaclonh explains some peculiar ap- 


this penod the body is composed of two 
plates of dense calafied cartilage, between 
w hich is a lighter zone which does not ex- 
tend as far antenorly In this central zone, 
cartilage is being absorbed and ossification 
begins as is e\ idenced b\ a dense nucleus in 
the center After the second } ear the ver- 
tebra: usuall} ha\ e a homogeneous appear- 
ance, the spongx bone hax mg extended to 


^fVELOPMENT OF THE SPINE AND 
PATHOLOGIC CHANGES OF THE INTERVERTEBRAL DISC* 


By V U MALCOLMSON. M D . Edmonton, Canada 


O NLY m the past few years has any 
intensive clinical attention been 
paid to that highly speaahzed and 
ver>^ important structure, the inten^erte- 
bral disc Although it was originally de- 
scnbed by Vesahus, m 1555, and an accu- 
rate descnption of its embryolog}'^ and anat- 
omy made by Von Luschka, in 1S5S, it was 
not until 1027 that Schmorl, of Dresden, 
made the first clinical and pathologic 
studies in which he observed the frequent 
prolapses of the nucleus pulposus into the 
adjacent vertebral bodies 
Before the publication of Schmorl’s pains- 
taking work, the intervertebral disc was 
• generally regarded as a more or less unim- 
portant plate of fibro-cartdage Now that 
we have become cognizant with this organ 
as it really is, we hai^e been able to explain 
a great number of hitherto inexphcable 
problems m relation to affections of the 
spine 

To understand the anatomy and func- 
tion of the disc it IS necessary to know 
somethmg of its development, which will be 
discussed m a bnef survey of the develop- 
ment of the spine as a whole 

THE DEVELOPMENT OF THE SPINE 

There is a certain amount of controversy 
between different authors on the develop- 
ment of the spine Remak and Bardeen 
say that mesenchymal cells arrange them- 
selves in segments about the notochord in 
accordance with the pnimtive segmenta- 
tion of the embryo These form the pro- 
vertebrae which are marked off by the mter- 
segmental artery Now, each is divided 
mto a dark caudal and a light cephahc half 
Umon of adjacent halves takes place, thus 
formmg the defimtive vertebrae 

iR^d by B R Mooney M D , before the Radi(^ 
logical Soaet} of North Amenca, at the^TirenUeth 
Annual Meeting in Memphis Tenn Dec 3-7 1934 


Wilhams disagrees with this theory, stat- 
ing that followmg the arrangement of mes- 
enchyma there is no formation of proverte- 
brae Accordmg to him, defimtive verte- 
bra are formed merely by differential 
groivth Very httle differentiation takes 
place m the intervertebral area, which ex- 
plams its dense appearance 
Keyes and Compere make the most com- 
prehensive explanation, m which they more 
or less combine the two above-mentioned 
theones Accordmg to them, the mesen- 
chyma of the sclerotome migrates about the 
notochord Segmentation occurs, each seg- 
ment bemg comjxised of a hght cephahc 
half and a dark caudal half and is separated 
from its neighbor by the mtersegmental ar- 
tery The cells nearest the artery receive 
more nutrition and differentiate more rap- 
idly Finally, these two portions of ad- 
jacent segments merge and become the an- 
lage of the vertebral body The cephahc 
portion of the caudal mass, bemg farthest 
removed from the source of nutntion, re- 
mains undifferentiated and is the anlage of 
the disc In this connection, it is mterest- 
mg to note that the disc remains avascular 
throughout life As the vertebral portion 
develops, pressure is exerted on the noto- 
chord cells, extruding them mto the disc, 
where they undergo mucoid degeneration 
and form the nucleus pulposus At ten 
weeks the vertebral bodies are composed of 
cartilage cells, and ossification centers are 
present The site of the notochord may be 
seen as a mucoid streak m the bodies The 
disc IS composed of the enlarging nucleus 
pulposus, surroimded by fibro-cartdage 
which IS the annulus fibrosus After birth, 
the notochord cells have disappeared and 
growth of the nucleus pulposus is chiefly by 
prohferation of the fibrous element Occa- 
sionally, howeier, remnants of notochord 
cells are found in the adult disc As the 
child becomes older there is greater and 
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the epiphyses Kohler agreed with this 
theory 

Hanson, investigating this occurrence 


commonly seen in children is a staircase- 
hke formation on the antenor edges of the 
vertebral bodies Keyes and Compere be- 



Fig 7 Calcification of nucleus pul- 
posus Note compression fracture 
caused by minor injury 


Fig S UmbiUcation of tbe discs 
Note rupture mto the body of a lumbar 
vertebriE (arrow) 


anatomically and radiographically, stated 
that Hahn’s conclusions were madequate 
and partly erroneous His dissections on 
these vertebne reiealed a U-shaped ve- 
nous channel, Imed with a single la)’^er of epi- 
tliehum The limbs of this “U" faced pos- 
tenorh , and could be probed as far back as 
tlie t erlebral canal hlicroscopically, these 
chaimels were filled mth blood and bone 
marrow Again, refuting him, Hanson 
states that in a large senes of cases the 
greatest number of sht vertebne w ere pres- 
ent in spmes of children from 3 to 7 j ears 
old Detelopment of the epiphyses, he 
points out, occurs in indmduals aged from 
11 to 15 jears Supporting Hanson, who 
has seen tlicsc at \anous ages up to 35 
> cars, w e ha\ c seen these slits m the a erte- 
bne of a man 37 ) ears of age The disap- 
pearance of tliesc, radiograplucalh , is in all 
probabiht} due to the greater density of the 
cortical bone as the indmdiial liecoines 
older 

Another radiologic appearance not un- 


lieve this is due to a disturbance in the epi- 
physeal rmg which is denved from the car- 
tilage plates The}’- ate a case which, when 
\-rayed aght years later, revealed a t}’'pical 
juvemle kjqihosis, with herniation of the 
nucleus pulposus mto the vertebral bodies 
Our case shows no emdence orkjqihosis 

PATHOLOGY OP THE INTERVERTEBRAL DISC 

The simplest way to understand the m- 
ten'ertebral disc is to regard it as a rudi- 
mentar}' joint The cartilagenous end- 
plates are comparable to the articular car- 
tilages — the annulus fibrosus to the fibrous 
capsule and the nucleus pulposus to the 
joint camt)" 

The adult disc is composed of the foUow'- 
ing stnictures, in order, from the surface of 
the \ ertebra to tlie center 

(1) Thm cortical bone of the.bqd^^i6 
\ ertebra— compact o\ er thc'imile'ns'piiipo- 
sus, and porous at the penjiHcr)'' 

(2) Cartilagenous platc^formed of i a 
thin lai er of Iiyahne cartilage w Inch ends 
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both the upper and lower plates The ex- 
cavation antenorly, caused by the over- 
lapping of the outside plates, has disap- 


Sht fortnations m the bodies of the verte- 
bra have been seen by innumerable ob- 
senfers These were first described by 



Tig 3 Man3^ ) ears of age Note Fjg 4 Boy 14 yeai^ of^ age 
persistence of slits in the bodies Staircase-hke appearance of thetiodies 



Fig 5 


Fig 6 


Fig 5 Block vertebra: Note congenital absence of discs Fusion o[ second 
and third cervical vertehne and of fifth, sixth and seventh cervical vertebne. 
t Fig 6 Block vertebne (lumbar) 


1 

pea red after two years, except m the lower 
five to seven dorsal and one to two lumbar 
bodies Occasionally, however, it persists 
as a rounded indentation or a hole just be- 
hind the antenor 'Surface of the body 


Hahn, m 1922, who said that they were due 
to nutntional foramina He added that 
they were seen only in the short penod of 
adolescence, assoaated with a greatly in- 
creased blood supply and development of 
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a tear of the annulus fibrosus, there may be 
a rupture of the nucleus pulposus, e g , pos- 
tenonly mto the vertebral canal Such a 
calamity would probably cause paraplegia 
We have seen one such case 

(b) Lateral shift This is seen in cases of 
scohosis, and although it may not be the 
underlymg cause it may explain the great 
difiBculty m its correction In such a condi- 
tion the nucleus is situated at the convexity 
of the curi’^e 

(c) Caktficatwn This was first seen, m 
1858, by Luschka in an anatomic prepa- 
ration, but Calve and Gallard, in 1922, 
were the first to descnbe it in a radiograph 
of a hving subject The etiology is ind^- 
mte but infection (Kohler), disturbed cal- 
aum metabohsm, trauma, semhty, etc , 
have been suggested as causes 

(d) Infiltration by other tissues — fibrous 
tissue, bone, and blood vessels Fibrous tis- 
sue IS, of course, the most common and is 
characterized radiographically by a narrow 
mtervertebral space varymg m degree 
Such changes accompany old age, or follow 
trauma as a heahng process Complete 
ossification of a disc may occur Ossifica- 
tion of a congemtally small disc may give 
the picture of congemtal block vertebrae 

(e) Dehydration Puschel has estimated 
the water content of the nucleus pulposus 
for different age groups as follows full 
term, 88 per cent , IS years, SO per cent, 77 
years, 69 per cent Thus dehydrabon ac- 
compames senihtj However, if there has 
been any leakage of nuclear matenal due to 
any one of several causes, this dehydration 
IS greatly increased 

i Pathological conditions of the carti- 
laginous end -plates 

(a) The prolapse of the nucleus pulposus, 
because of its expansile power, is due to 
congenital defects or weakness of the carti- 
laginous plates The latter condition, that 
IS, weakness of the cartilaginous plates, is 
eiadenced radiologicallj bj the presence of 
smooUi e\ca\ ations m the \ crtebral bodies, 
and is described b^ Smith as umbihcation 
of the disc This condition is also seen in 
all softening diseases of the bodies of the 
\crttbre, viz osteoporosis, tuberculosis. 


etc , and will be described under diseases of 
the vertebral body The former, that is, 
congential defects m the cartilagmous end- 
plates, is due to congemtal fissures or 
cracks m the plate, allowing leakage of the 
nuclear matenal mto the spongiosa of the 
bodies ■'ATien this occurs, a reaction m the 
bone is set up, resultmg m the formation of 
a cartilaginous nodule eventually sur- 
rounded by a wall of sclerosed bone Ra- 
diologically, this is recognized by a narrow- 
mg of the intervertebral space, and, after 
sufSaent time has elpased, by the presence 
of Schmorl’s knots in the vertebral bodies 
Both these conditions of the cartilagmous 
end-plates are probably etiologic factors 
m epiphysitis, dorsahs juveniles (juvenile 
kjyihosis), and osteo-arthntis, as was ex- 
plamed above 

(b) Chrome trauma Schmorl found dif- 
ferent degrees of prolapse of the nucleus 
pulposus in 38 per cent of routine spmal 
autopsies He attaches httle significance 
to these findmgs, but mvestigated the his- 
tones of only a few of the cases He states, 
however, that continual, every-day trauma 
will cause mmute cracks in the cartilage 
plates, consequent dehydration, destruction 
of the disc, and more wear and tear on the ver- 
tebral margms, resultmg m osteo-arthntiS 

(c) Acute trauma Destruction of the 
disc IS frequently assoaated with compres- 
sion fracture of ^e vertebra The cartilage 
plates, however, are surpnsmgly strong and 
may suffer httle or no damage In connec- 
tion with this, Schmorl has seen numerous 
cases showmg no injurj’' to the discs at the 
time of acadent, but years later Schmorl’s 
knots were present in distal vertebra; This 
demonstrated that injurj^ to these discs had 
occurred 

{d) Fibrillation Schmorl has frequently 
come across this condition, and likens it to 
the same condition affecting the cartilages 
of the knee and hip joint 

(c) Diseases of the disc, such as acute 
oslcom) elitis and tuberculosis, are second- 
an, to diseases of the \ crtebral bodies 
Schmorl has not been able to demonstrate 
an\ pnmaiw infection in the inten ertebral 
disc 
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abruptly antenorly and laterally by abut- 
ting the bony epiphyseal ring, which is de- 
nved from it 


secbomng a fresh intervertebral disc As 
the annulus fibrosus is cut, the nucleus pul- 
posus promptly bulges into the inasion 



Fig 9 Juvenile typhosis m a youth Fig 10 Senile osteoporosis and 
aged 21 years Note narrowing of the kyphosis Herniation of upper and 

discs and mulUple ruptures of the nu- lower discs through a body (arrow), 
clous pulposus Begmmng osteo-ar- possibly due to persistent notociord 
thntis of upper bodies 


(3) The annulus fibrosus — a dense fibro- 
cartilagenous envelope, which forms a 
strong and elastic contamer for the nucleus 
pulposus 

(4) The nucleus pulposus itself — a fibro- 
gelatmous mcompressible mass 

It must be noted that the adult disc con- 
tams neither blood vessels nor nerves, its 
nutrition being supphed by lymph The 
bony surface of the spongy bone shows min- 
ute perforations which allow nourishment to 
the disc by diffusion Jung, after veiy care- 
ful mvestigation, was able to demonstrate 
nerves m the antenor and lateral hgaments 
only 

The function of the disc is to transmit 
static and muscular forces from one verte- 
bral body to another, and on it depends the 
axis of motion of the spme The most im- 
portant portion of the disc — the nucleus pul- 
posus — ^is subject to the usual laws of fluids, 
it IS mcompressible, and its function de- 
pends on the mtegnty of its conflmng struc- 
tures, the annulus fibrosus and cartilage 
end-plates That it is under tension from 
these structures is readily demonstrated by 


The pressure of the nucleus pulposus after 
cutting away the annulus fibrosus is 1 8 
mm of mercury The pressure required to 
reduce this expansion is 32 2 pounds 
Radiologically, m most cases, conclusions 
m regard to the condition of the disc must 
be drawn from the width of the mterverte- 
bral space and the condition of the borders 
of the adjacent vertebral bodies 

There is such a close relationship be- 
tween all the components of the disc that I 
thmk the pathologic changes wifi be more 
clearly understood if such changes are dis- 
cussed separately under each structure 

1 Congemtal absence of the disc This is 
not to be confused with calcification or de- 
struction, which are descnbed below 

2 Pathologic conditions of the nucleus 
pulposus and annulus fibrosus Any condi- 
tion that alloivs leakage of the nuclear ma- 
terial gradually results m partial or com- 
plete destruction of the disc As a result of 
this leakage and destrucbon, the vertebral 
bodies rub together, causing sclerosis, 
osteo-arthntis, and hppmg 

(a) Rctropulsion or anUpidsion Due to 


CASE REPORTS AND NEW DEVICES 


A SIMPLE METHOD OF LOCATING LOST 
RADIUM IN AN EMERGEN CYi 
By A C OMBERG, M A Nashville, Tennessee 
Physicist, Department of Radiology 
Vanderbilt University Hospital 

Despite the great care exerased in the han- 
dhng and stonng of radium it is frequently mis- 
placed, and, due to its small size, may be diffi- 
cult to locate If by chance it is thrown into 
the trash, it usually finds its way to the ash pile 
by way of the incinerator Terrestial tempera- 
tures do not affect the radio-activity of the 


usually supplied with condenser type r-meters 
produce a full-scale deflection of 25 r, it would 
take about two mmutes to get a good deflection 
at this distance By applying the inverse 
square law it is found that at a distance of one 
meter the intensity is only one ten-thousandth 
of that at one centimeter This means that 
the time required to get the same reachng would 
be ten thousand times as long, or about 300 
hours Were the insulation of the mstrument 
perfect it would be possible to locate the radium 
with the r-meter directly, however, this would 
be a very^ tiresome procedure 



Fig 1 A simplj constructed chamber by the use of which 50 mg of radium 
may be detected at a distance of 25 feet 


clement but often destroy the containers com- 
pletely, tliereby allotiang the radium to diffuse 
into the surrounding ashes In tins state the 
onl}’’ practical method of detecting its presence 
IS by means of the ionization w hich it produces 
in the surrounding air Since tlic element may 
be recovered, except for an insignificant loss, it 
IS of first importance that the ashes containing 
it should be separated and saved 

The purpose of this article is to describe a 
simple method of locating misplaced radium, 
in the case of such an emergency, by the use of a 
condenser t\pe r-meter and an easily con- 
structed ionization chamber 

The problem which is presented is tliat of 
incasnnng the dose, or the amount of ionization 
of the air The magnitude of tlic gamma 
radiation from 50 mg of clement filtered by 2 
mm of brass is of the order of 5 r per minute at 
a dist ance of 1 centimeter As the chambers 
' tcciplctl for publication March 25 1055 


The simplest way to mcrease the sensiUvity 
of these mstruments is to enlarge the effective 
volume of the ionization chamber Smee the r 
is defined as the quantity^ of radiation which 
frees a certain charge per cubic centimeter of 
air, it IS necessary only to increase the volume 
utilized in the same proportion as the desired 
increase in sensitimty To change the time 
required from 300 hours to 2 minutes, a ratio of 
ten thousand to one, the \olume must be 
changed from the popular one cubic centimeter 
chamber to a 10,000 cubic centimeter chamber, 
or should be made a cube wath approximately 
15 centimeters on a side 
The accompanyang photograph (Fig 1) 
shows a simply constructed chamber which can 
be set up in a \ery short time m case of an 
emergency , and which pro\ cs a cry satisfactory 
When it IS connected to a Victoreen condenser 
U-pc r-meter it will detect the presence of 50 
mg of radium at a distance of 20 to 25 feet 
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4 Pathologic conditions of the vertebral 
bodies Any disease that causes softening 
of the vertebral body results in prolapses of 
the intervertebral disc into the body The 
vertebrae become bi-concave like those of a 
fish Finally, the cartilage plate ruptures 
because of pressure of the nudeus pulposus, 
and the disc is eventually destroyed Ex- 
amples of such diseases are osteomalaaa, 
generahzed osteitis fibrosa and Paget’s, 
semle osteoporosis, tuberculosis and neo- 
plasms, benign and malignant 

In conclusion, we would hke to add that 
Keyes and Compere have made some very 
interestmg expenmental studies By vari- 
ous means, such as puncturing the annulus 
fibrosus to allow nuclear matenal to escape, 
they have produced prolapse of the nucleus 


pulposus into the adjacent bodies, destruc- 
tion of the disc, hpping of the bodies, and 
osteo-arthntis 
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CASE REPORTS AND NEW DEVICES 


A SIMPLE METHOD OF LOCATING LOST 
RADIUM IN AN EMERGENCY* 

By A C OMBERG, M A , Nashville, Tennessee 
Physicist, Department of Radiologj , 
Vanderbilt University Hospital 

Despite the great care exercised in the han- 
dling and stonng of radium it is frequently mis- 
placed, and, due to its small size, may be diffi- 
cult to locate If by chance it is thrown into 
the trash, it usually finds its way to the ash pde 
by way of the manerator Terrestial tempera- 
tures do not affect the radio-acbnty of the 


usually supplied with condenser type r-meters 
produce a full-scale deflecbon of 25 r, it would 
take about two minutes to get a good deflection 
at this distance By appljung the inverse 
square law it is found that at a ffistance of one 
meter the intensity is only one ten-thousandth 
of that at one centimeter This means that 
the time required to get the same readmg would 
be ten thousand times as long, or about 300 
hours Were the insulation of the instrument 
perfect it would be possible to locate the radium 
with the r-meter directly, however, this would 
be a verj' tiresome procedure 



Fig 1 A simply constructed chamber bv the use of which 50 mg of radium 
may be detected at a distance of 25 feet 


element but often destroy the containers com- 
pletely, thereby aUowmg the radium to diffuse 
mto the surroundmg ashes In this state the 
only practical method of detecting its presence 
IS by means of the ionization which it produces 
in the surrounding air Since the element may 
be recovered, except for an msigmficant loss, it 
IS of first importance that the ashes contaimng 
it should be separated and saved 

The purpose of this article is to describe a 
simple method of locating misplaced radium, 
m the case of such an emergency, by the use of a 
condenser type r-meter and an easily con- 
structed lomzation chamber 

The problem which is presented is that of 
measuring the dose, or the amount of ionization 
of the air The magnitude of the gamma 
radiation from 50 mg of element filtered by 2 
mm of brass is of the order of 5 r per mmute at 
a dist ance of 1 centimeter As the chambers 
^ Accepted for publication March 25 1935 


The simplest way to mcrease the sensibvrty 
of these mstruments is to enlarge the effective 
volume of the ionization chamber Smee the r 
is defined as the quantity of radiation which 
frees a certam charge per cubic centimeter of 
air, it IS necessary only to mcrease the volume 
utilized m the same proportion as the desired 
mcrease m sensitivity To change the time 
requu-ed from 300 hours to 2 mmutes, a ratio of 
ten thousand to one, the volume must be 
changed from the popular one cubic centimeter 
chamber to a 10,000 cubic centimeter chamber, 
or should be made a cube with approximately 
15 centimeters on a side 
The accompanymg photograph (Fig 1) 
shows a simply constructed chamber which pan 
be set up in a very short tune m case of an 
emergency, and which proves very satisfactory 
When it IS connected to a Victoreen condenser 
tjqie r-meter it will detect the presence of 50 
mg of radium at a distance of 20 to 25 feet 
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It IS constructed of two aluminum cookie 
sheets and a bread pan, and is insulated with 
sulphur The cookie sheets (20 by 30 cm ) 
are suspended over tlie pan m the position 
shoum and so as not to touch the bottom 
Melted sulphilr is then poured m through a 
gauze strainer, maknng an excellent insulator 
and mechanical support One plate is con- 
nected to the frame of the r-meter by means of 
one of the screws which hold the handle The 
other plate, or cookne sheet, is connected to the 
terminal in the middle of the receptacle which 
normally holds the thimble chamber and con- 
denser The wire leading to tfus terminal is 
insulated by a sulphur bushing which is made 
by placing a wire in a test tube and pounng in 
melted sulphur T^Tien tlie sulphur has hard- 
ened the end of the tube is broken off and one 
end of the wire is coiled into a small spnng 
which can be made to fit around the center 
terminal in the r-metcr chamber receptacle 
After the sulphur bushing is placed in the r- 
meter and the connection is made, the outside 

RIGHT-SIDED AORTA 

REPORT OF TWO CASES 

By MAX FRIEDMAN B S U D , New York Ctly 
Assistant Radiologist Momsania Cit> Hospital 


That the condition of nght-sided aorta is 
rare is illustrated by the fact that Biedermann' 



Fig 1 Shoivs the knob of the aorta on the nght 
side of the \ ertebral column instead of on the left 
The heart is in the normal position 


> Biedbrmann F Roentgenography of Aortic 
Arch on Right Side Fortschr a d Geb d R6nt- 
genstrahlen February 1931 43, 16S— 187 


of the projecting portion is taped to the meter 
(One should be careful to avoid producmg a 
short circuit through the adhesive tape ) 

The meter is then ready for use and may be 
charged to the zero position by turning the 
charging wheel m the same manner as it is 
ordmanly used It will be noticed that the 
stnng drifts slowly across the field due to insu- 
lation leakage and the small amount of ioniza- 
tion in the air This leakage rate can be de 
termmed with a stop watch Any increase 
over the normal rate denotes the presence of 
radium or some other source of ionization 
With the chamber shown, 50 mg was easily 
detected at a distance of 25 feet 
If radium is located in the ashes they should 
be tested by the wheelbarrow-full until the “hot” 
load IS found This should then be tested by 
the shovel-full until the radio-active portion is 
found K the container has not been destroyed, 
it should be found mtact, but if it has melted, 
it IS usually possible to find one or two chnkers 
which contain the majonty of the element 


reports 12 cases m a senes of 20,000 autopsies, 
and Holzapfel could find only 21 cases of nght- 
sided aorta m a search of the literature between 
the years 1766 and 1891 Smce then several 
cases have been reported 
The condition should not be confused with 
transposition of the aorta, m which the aorta 
anses from the nght ventncle and the pul- 
monary artery from the left The ongin of the 
aorta is normal but the course is not It may be 
accompanied by perforation of the septa, patent 
ductus Botallo, transposition of the aorta and 
pulmonary artery, or abnormahties in the 
branches of the great vessels Cases are reported 
in which there is a defect in the ventncular 
septum immediately below the ongin of the 
aorta so that the vessel anses from both ven- 
tncles The aorta is then broadened and the 
pulmonar}' artery narrowed In these cases the 
diagnosis was made at autopsy ’ 

The condition may occur alone in perfectly 
healthy persons and need not cause sjmptonis, 
or it may be an accidental findmg, as it was in 
both our cases The most prormnent symptom 
of these was difficulty in swallowing, due to an 
abnormal position or narrowing of the esopha- 
gus which is sometimes pressed upon by the 
aorta or the left subcla\nan artery Renander’ 
reported a case which was fluoroscoped because 
of difficult in swallowing The findings were 
a nght-sided aorta and a rather marked dis- 

1 Aesmass H Die Klinische ROntgendiagnoslik 
der Inneren Erkrankungen \ ogcl Leipzig 1929 
»Renander Roentgen Diagnosed Anomaly of 
Esophagus and Arcus Aort^ D>-sphagia Lusona 
Acta Radiol 1926 7, 298 
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Fig 2 Bucky film shoiving the knob of the aorta on the nght side The descending aorta and thoracic 
aorta mn to the right of the dorsal vcrtebne as far as the twelfth where they turn toward the left 
Fig 3 Right obhque position showing absence of the knob of the aorta and of the aortic depression in 
the esophagus 

Fig 4 Left obhque position showing the knob of the aorta and the aortic depression in the esophagus 



vertebral column mstead of on the left 

thf'4ipha^"''‘ -d of the^omc^^eV^sion in 

Fig 7 Left obhque position showing the knob of the aorta and the aortic depression in the esophagus 


placement of the esophagus to the left and for- 
t\ard 

Roentgen Fuidmgs —The knob of the aorta 
IS not present m its usual left position To the 

1 ^il a ff'^T^ebrse, at the same level, an 
oval shadow which represents the knob of the 
nght-sided aorta is seen, which pulsates on 
Tb'" f ^’?'"^tion In the right obhque 

?bo i^H ow'" but It appears m 

the left obhque position The aortic depression 


m^e esophagus is also seen in the left obhque 
and not m the nght obhque position, which is 

denth'™'^ may be normal in 

exaggerated to any degree 
Vft abnormal position of the aortfor 

The esophagus m^ S 

th presented because of 

the extreme ranty and great interest of ^^000- 
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dition One case was of the pure type while the 
other was accompanied by another abnormal- 
ity 

Case 1 EM, colored female, aged 30, en- 
tered the Momsama City Hospital Dec 7, 1932, 
complaining of attacks of fainting associated 
with palpitation and dj-spnea on slight exer- 
tion These conditions had been present for 
the past ten years but of late they had become 
more frequent, occurring daily When a child 
she was told she had heart trouble As far 
back as she can remember she has become 
dyspneic upon slight exertion Physical ex- 
amination showed a systolic thnll over the pre- 
cordium Rough high-pitched systolic and 
diastolic murmurs were present over the entire 
precordiura These signs were interpreted as 
being due to congenital heart disease of the na- 
ture of a septum defect The electrocardio- 
gram showed evidence of some myocardial dis- 
turbance in both auricles and ventncles, such 
as IS found m congenital heart disease and m 
conditions in which nght heart pathology is 
present 

Radiographic and fluoroscopic examination 
of the heart (Fig 1) showed an absence of the 
knob of the aorta in its usual left position Im- 
mediately below the inner end of the nght clav- 
icle an oval pulsating shadow was seen, ad- 
jacent to and contmuous with the supenor medi- 
astinal shadow This was interpreted as the 
knob of a nght-sided aorta A film (Fig 2) 
made with the Bucky diaphragm m order to 
demonstrate the descending aorta showed that 
this vessel ran at the nght of the dorsal verte- 
brae as far as the upper border of the twelfth, 
where it turned toward the left Fluoroscopic 


T of the dorsal 

^ f^ as the tenth, where it turned to 
ne Jett m the nght obhque posibon (Fig 6) 
the aortic knob and the aortic depression m the 
esophagus were absent but they were plainlv 
^sible in the left obhque position (Fig 7) 
Conclusion nght-sided aorta 


SUMMARY 

1 Right-Sided aorta is veiy rare It is due 
to abnormal development 

2 It may occur in pure form or associated 
with other congenital anomalies 

3 It may not produce symptoms and may 
be an accidental finding 

4 The roentgen findings are a mirror image 
of the normal 

5 Two cases are presented, one pure and 
one with associated mterventncular septum de- 
fect 

IWO Grand Concourse 


THE ROENTGENOLOGIC DIAGNO- 
SIS OF GENERALIZED FETAL 
EDEMA 

By IRA H LOCKWOOD M D , and FRED Y 
KUHLMAN M D , Kansas City, Mo 

Generahzed fetal edema has been described 
by Ballantyne (1) as "a morbid condition of 
the fetus, characterized by general anasarca, 
the presence of effusions in the pentoneal, 
pleui^, and pencardial sacs, and usually an 
edema of the placenta, resultmg m death of 
the fetus or mfant, before, dunng, or very 
soon after birth ” The condition has long 
been recognized, havmg been described by 


exaramation and a film made m the nght 
oblique position (Fig 3) did not show the knob 
of the aorta nor did they show the depression 
which the aorta usually makes in the esophagus 
in this position In the left obhque position, 
however (Fig 4), these did appear very plainly 
Conclusion nght-sided aorta 

Case 2 (Borrowed from Harlem Hospital 
with the land permission of Dr WiUiam Snow, 
radiologist ) R B , colored male, aged 38, ad- 
nutted to Harlem Hospital Oct 31, 1932, died 
Dec 16, 1932 Diagnosis essential hyper- 
tension, chrome uremia History None refer- 
able to the anomaly Physical exammation 
showed the heart to be enlarged to the left 
Sounds were of good quahty At the aortic 
onfice there were soft blowmg systohe and harsh 
diastohc murmurs over the mitral area, a soR 
systohe murmur and a snapping second sound 
(P. greater than A;) 

Radiographic exammation of the heart (Fig 
5) showed a concentnc hypertrophy of the Im 

x^entncle The aortic knob was seen on the nght 

side mstead of on the left and the descending 


GuiUemeau m 1621 Its incidence has been 
vanously estimated at from 1 ixl 1,200 to 1 m 
3,000 bii^s 

The etiology of generahzed fetal edema is 
obscure Two general groups of causative 
factors are noted (1) abnormality of the 
fetus itself, and (2) toxic or metabolic de- 
rangement of the mother Broekhuizen (2) 
classifies the causes as follows 
(A) Fetal causes 

1 Heart and vessels 
(a) Fetal endocarditis 
(bj Congemtal absence of a chamber 
of the heart 

(c) Small foramen orale 

(d) Obhteration of Botallo’s duct 

(e) Displacement of heart and vessels 
due to diaphragmatic hernia 

(f) Situs inversus 

2 Kidneys and genito-unnaiy system 
(a) Congenit^ 

(1) Aberrant arteiy pressing on 
umbilical \ ems 

(2) C 3 'Stic degeneration 
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Fig 1 Lateral roentgenogram of abdomen 
showing wide zone of subcutaneous edema of fetus, 
particularlj of the thighs 


(6) Hj'perplasia of kidneys 

(c) Hypertrophy of kidneys 

(d) Fetal nephntis 

3 Liver 

(a) Hypertrophy 

(b) Atrophy and cirrhosis 

(c) Hypertrophy of liver and spleen 

4 Blood 

(o) Fetal leukemia 

5 Fetal syphihs 

6 Fetal pentonitis 

7 Absence of thoracic duct 

(-B) Due to conditions outside the fetus 

1 Thrombosis of umbihcal vein 

2 Edema and hypertrophy of placenta 

3 Hydrops of the entire ovum 

(C) Due to remote maternal conditions 

1 Malaria 

2 Endometritis 

3 Hydremia 

4 Leukemia 

5, Chronic nephritis and kidney of 
pregnancy 

This author does not mention erythroblastosis 
of the newborn, which seems to be one of the 
more common causes of unn ersal edema (3) 

The importance of prenatal diagnosis of 
this condition cannot be underestimated, for 
these infants maj be so edematous that a 


normal delivery is impossible (4) Diagnosis 
by palpation is usually unsuccessful smce 
hydrammos is frequently present Insofar as 
we have been able to ascertain, the roent- 
genologic diagnosis has not been reported 
Gill and Auld (5) mention such a possibihty, 
statmg in their report, “a roentgenogram 
showed a baby of apparent full-term size with 
flaring nbs and distended arms which, upon 
dehvery, was explamed by the edematous con- 
dition of the fetal body ” 

CASE REPORT 

Mrs I P , aged 26 years, was admitted to 
St Luke’s Hospital on the semce of Dr 
Ralph R Wilson, with a diagnosis of preg- 
nancy (34 weeks), hydramnios, and diabetes 
meUitus 

Fast History — Third pregnancy First, five 
years ago, at which time a very large child died 
suddenly of an undetermmed cause durmg 
dehvery Second, three years ago, at which 
time the diabetes was discovered Normal 
bab}-^ delivered at term Since that time the 
mother has been takmg from 30 to 40 units of 
msuhn daily 

Present Illness — Considerable nausea, with 
httle vomitmg early m pregnancy Last four 
weeks abdomen has been enlargmg rapidly 
Three weeks before delivery feet and legs were 
quite edematous 

Physical Enlarged abdomen 

McDonald measurement of 43 centimeters’ 
Fetal heart tones were indistinct Position of 
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fetus was not well defined Legs and feet 
were edematous B P 140/8G 
Laboratory Futdtitgs — Unne, positive for 
sugar with one drop, trace of acetone Blood 
Wassennann and Kline negative Blood counts 
normal Blood chemisti^'^ N P N 30, crea- 
tinine, 1 0, clilondes, 500, sugar, 2S2 
Course — The patient was observed for 
several days, dunng which time the diabetes 
was brought under control It vas deaded to 
induce labor, and an \-ray consultation was re- 
quested to exclude a possible hydrocephalus or 
other t3qie of monster 

X-ray Findings — “Hydrammos Normal 
bony development of fetus In the lateral 
projection there is an unusual delmeation of 
the soft tissues of the fetus, with a zone of 
lessened density in the subcutaneous tissues, 
varying in width up to one-half inch. This 
zone contrasts markedly with the denser 
ammotic fluid and muscle tissue of the fetus 
It suggests either an edematous or excessively 
fat fetus In view of the fact that the fetus is 
premature, the latter possibility can be ex- 
cluded ” 

Labor v'as induced and a living child de- 
livered by low forceps A large amount of 
ammotic fluid was present which showed a 
sugar content of 74 mg per 100 cubic centi- 
meters There was a large amount of vennx 
caseosa The fetus was edematous and pur- 
plish in color Urme obtamed five minutes 
after birth showed a reduction of Benedict’s 
solution with 20 drops, with a trace of acetone 
and diacetic acid The child’s respiration be- 
came labored, the temperature rose to lOS S F , 
and death ensued six hours after dehvery 
A postmortem x-ray negative shows the wide 
zone of subcutaneous edema 

Summary of Autopsy Findings — Waght, 
pounds Premature Generalized edema 
of all tissues, eyes swollen shut, marked swell- 
ing of checks and scrotum Skm puiphsh m 
color Free flmd in pleural, peritoneal, and 
pericardial cavities Liver Omental fat and 
retroperitoneal tissues edematous Spleen and 
testicles Congested Lungs Innumerable 
small subpleural hemorrhages, massive con- 
sohdation, with small areas of crepitation, 
imcroscopically the alveoh were filled with a 
seimgranular preapitate, with a pigment which 
was apparently meconium Thymus Hy- 
peremia, with small punctate hemorrhages 
Heart Subepicardial hemorrhage 1 5 cm in 
diameter, separation of muscle fibers bj 
edema, hemorrhage and congestion of myo- 


cardium, foramen ovale and ductus Botalli 
patent, with functionmg \mlve over former 
Pancreas Interstitial hemorrhages, with a 
few lymphocj'tic foci Adrenals Extensue 
hemorrhage with degenerative changes Kid- 
neys Extensive medullary hj'peremia Head 
Marked edema of scalp, with hyperemia, tre 
mendous accumulation of subarachnoid fluid 
flattening the convolutions of the bram, fluid 
contained 4S mg sugar per 100 ac , falx cere- 
bn and tentonum normad except for hyperemia 
Direct blood smears showed no mcrease m 
nucleated reds, defimte increase m polj- 
chromasia The placenta showed a few scat- 
tered mfarcts 

Pathologic Diagnosis — Hydrops fetus uni- 
versalis, ammotic aspiration pneumoma, bi 
lateral, massive, with punctate hemorrhages of 
epicardium and pleura, marked subarachnoid 
edema, shght mterstitial piancreatibs 

The postpartum recovery of the mother was 
uneventful 

Comment — With improved techmc for mak- 
ing short x-ray exposures, we have found it 
possible, in the lateral projection, to obtam a 
more or less well defined outhne of the soft 
tissues of the fetus in a large percentage of the 
cases m the last two or three months of gesta- 
tion, without the use of any contrast me^um 
This definition is apparently caused by the 
subcutaneous fat of the fetus, contrastmg with 
the denser ammotic flmd and fetal muscle 
tissue 

CONCLUSION 

A case of generalized fetal edema, with hy 
drammos, due apparently to maternal dia- 
betes, IS presented with roentgenologic and 
pathologic findings The value of the lateral 
roentgenogram made with a short exposure 
time to xTSualize soft tissues is stressed 
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THE AMERICAN SOCIETY OF X-RAY TECHNICIANS 


The tenth annual meeting of the Amencan 
Society of X-ray Technicians was held in 
Dallas, Texas, May 21-24, 1935 Several 
hundred x-ray techniaans from every part of 
the Umted States were m attendance, repre- 
sentmg some of the best known medical schools 
and hospitals of the country 

The ofScers who presided at this meeting 
were Thomas W Lough, M A R T , of 
Seattle, Washmgton, President, MjTtle L 
Jones, R T , of Chicago, First Vice-president, 
Bertha A Malakowsky, R T , of Shendan, 
Wyommg, Second Vice-president, Sister M 
Blanche, R T , of Duluth, hlinn , Third Vice- 
president, and Alfred B Greene, B Sc , R T , of 
Oak Terrace, A4inn , Executive Secretary-Treas- 
urer and Editor of the 30umal “The X-ray 
Technician ” 

The program consisted of numerous mterest- 
mg and instructive papers, most of which were 
on techmcal subjects of use to those making 
roentgenograms of the human body Some 
of the papers presented described new and 
most useful technical procedures, which should 
prove of distmct advantage to many roent- 
genologists who have to do their own techmcal 
work 


The Scientific Exhibit, which presented 
numerous x-ray film demonstrations of the 
highest order, was well worth seeing, as it 
showed the marked progress which is bemg 
made in the techmcal field of roentgenology 
This, of course, is very important as every 
roentgenologist is desirous of producmg the 
% er}’^ best x-raj’' films for correct mterpretation, 
and any indmdual or group of mdividuals 
that can make this possible is certainly to be 
encouraged 


A few years ago, when the Amencan Societ 
of Radiog^phers, now the Amencan Societ 
of X-ray Techmaans, was orgamzed, it m« 
with strong opposition bj’’ members of the radi< 
logical profession, because at that time, it W£ 
thought that members of a technicians’ oi 
gamzation would m their enthusiasm can 
bej ond their limitation and in\ ade the domai 
of medicine It is certainly most gratif jnng 1 


be able to say that time has shown that this 
organization has kept up the high standards it 
first set for its membership, and has restncted 
its activities stnctly to the technical field of 
radiology Yet, there are some members of 
the radiological profession who do not yet 
understand the reason why techmcians should 
be orgamzed, and also what good can come of 
such an organization In order to find out 
first-handed just what the Amencan Soaety of 
X-ray Techmaans stood for, and what type of 
membership composed it, and, in fact, to obtain 
all information possible, your Editor accepted 
an mmtation from this body to be guest speaker 
at this convention 

I was m attendance from the openmg day, 
untd the last day of their meeting I wish 
it to be clearly understood that my acceptance 
of their mvitation was not for the pur- 
poses just mentioned, as an independent m- 
dividual, I had long ago formed my own per- 
sonal opmion of the good they were doing 
In acceptmg their invitation, I felt highly 
honored, and attended not as a representative 
of Orgamzed Radiology but as a private m the 
rear rank However, as mentioned, it afforded 
me the opportimity of gathermg information 
which I believed would help to clear away cer- 
tam misimderstandmgs m regard to activities 
which existed m certam quarters 

I was very much impressed by the high de- 
gree of mtelligence displayed by the members 
of this orgamzation Some of them are um- 
versity graduates, whose academic education 
would permit them to enter medical school, 
law school, or a school of engineering, yet, 
they are content and happy m their chosen 
field, using their talents m devismg better and 
more pracfacal techmcal procedures which are 
pro^^^g helpful to radiologists 

One of the mterestmg observations I made 
was that at no time did I hear anyone speak of 
mterpretation of x-ray films I was impressed 
with their earnestness to comply with their 
creed, namely, "The Radiographer’s Creed ’’ 
It may be of mterest to quote it here 

“We believe that every radiological techni- 
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Clan should work under the direct supervision 
of, and be directly responsible to, some member 
of the radiologicd, medical, surgical, or dental 
profession, such member being generally recog- 
nized in his profession as qualified to do the 
work attempted ' 

“We are opposed to the so called schools 
(whether conducted by professional men or 
laymen) that urge the attendance of any or all 
laymen, with the promise of speedy prepara- 
tion and handsome remuneration for their 
services In other words, we are opposed tq 
the commercial school 

“We believe that the standard for all plate 
and film work should be established by the 
professional man doing the work of interpreta- 
tion, and that it is our duty to qualify ourselves 
to produce the desired standard " 

These lofty ideals are being religiously ear- 
ned out by the members of this orgamzation 
Of course, there is no doubt but that at times 
some may stray away from the nghteous path, 
but they are promptly dealt ivith by expulsion 
It IS obviously true that it is far better for a 
group of v-ray technicians to be organized, 
especially so when they have such lofty ideals 
and can be disaplmed when the occasion anses, 
than to have no such organization, each mdi- 
vidual doing whatever pleases him, without 
restramt 

The subject of the \-ray techmcian has as- 
sumed the proportion of a tremendously 
important problem for the radiologists to 
consider We feel that if the radiologists will 
make a sincere effort toward a better under- 
standmg of what the Amencan Society of X- 
ray Technicians are doing, and what they stand 
for, less misunderstandmg will occur and a more 
harmomous relationship will exist between 
them and the radiologists I, for one, would 
be among the first to help suppress any en- 
thusiastic feelmg they may have regardmg 
the violation of any medical practice act, but I 
have no such fear, as I have been smeerely im- 
pressed with their honest attitude, restnetmg 
themselves purely to the techmeal phase of 
radiology It should be recalled that they 
have shown quite definitely m the past their 
desire of co-operatmg with us We can all 
remember that the name under which they first 
orgamzed was the Amencan Soaety of Radiog- 
raphers, which caused dissension among the 

note Notice that chiropractors osteopaths 
and represenatives of other systems of pracUce are not 
menUoned and I have been assured that they irill not 
enroll as a member any technician who works for such 


radiological profession, because it was felt that 
the word “radiographer” could easily be con- 
fused with that of “roentgenography,” etc 
When their attention was called to this, they 
submitted the question to some of our most 
prominent radiologists, who agreed that the 
word “radiographer” could cause confusion, 
and, because of this, they voluntarily changed 
the name to that of “x-raj techniaan ” 

The Amencan Registry of Radiological 
Techmcians has several pronunent members of 
the radiological profession who were appomted 
by our national radiological societies to certify 
to the quahfication of \-ray techmaans by 
examination Because of this recogmtion, 
and because of their adherence to a stnet code 
of ethics, we should give them the encourage- 
ment they so well deserve, by helpmg them 
increase their membership and by encourag- 
ing our own techmcians to become registered 
by examination 


SHALL WE TELL CANCER PATIENTS 
THE TRUTH 

By Wright Clarkson, M D , and 
Allen Barker, M D , Petersburg, 
Virginia 

Dunng the past few months several edi- 
tonals have appeared on this subject Some 
authors are opposed to mentiomng the word 
“cancer” to patients, while others feel that they 
should be told everything Here, as elsewhere 
m life, no one rule will apply to every case 
If we are dealmg with a minor, at least one of 
the parents should know about the condition 
If the patient is mentally defiaent, no good 
will be accomphshed by telhng him But m 
most cases, m which we are dealmg with an 
adult of normal mentahty, this question can- 
not be justly deaded by either physician or 
relative, and, therefore, as often as it is prac- 
ticable the decision should be made by the 
patient luTnxplf Those who do not desire to 
know the truth about their phj'sical condition 
will often so inform the attending physician, 
and there is no good reason why the physician 
should not foUow these instructions so long as a 
lack of knowledge on the part of the patient 
as to the seriousness of the condition does not 
mterfere with treatment The physician s 
sacred du^ is to his patient and not to some 
fnend or relatix e of the patient 

1 This artide has appeared m the June, 1935 issue 
of Southern Medicine and Surgerj 
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A ptij'Sician should not shock a patient by 
bluntly telhng him that he has an incurable 
cancer He can alv?ays -win the confidence of 
his patient -at the first ^^slt by being perfectly 
honest and saying, "I do not know ” This 
applies equally to the speaalist and to the 
refemng physiaan The diagnosis in these 
cases should be made only by those physicians 
who are speaally trained in this field, and 
should be as accurate as human endeavor can 
make it To do this the tissue must be e\- 
ammed under the nucroscope, and, since 
proper prehmmaiy irradiation tends to mini- 
mize the danger of remo^nng the tissue for 
examination, the physician has an opportunity 
during the inten’'al between irradiation and 
biopsy to convmee his patient of the fact that 
cancer ts curable Cancer, m reahty, is just as 
curable as diphthena, but a patient who re- 
ceives early treatment for diphtheria and re- 
covers teUs his neighbors all about it, whde 
a patient cured of cancer usually prefers not 
to mention it Your patient will be interested 
in leammg about this and the fact that a large 
percentage of the cancers occumng to-day are 
being permanently cured 

In handhng a patient with an apparently 
hopeless neoplasm, a physician must carefully 
study the mental as well as the physical as- 
pects of his patient If, after a careful analy- 
sis of a case, the physiaan is convmced that it 
IS best for the patient not to know the exact 
status of his condition at that time, he is per- 
fectly justified in withholdmg the truth tem- 
poranly, provided the patient is kept under 
constant observation and some mtelligent 
and dependable member of the farmly is in- 
formed as to the true condition For m- 
stance, we recently had a patient twenty-seven 
years of age with a teratoma of the testicle 
and numerous metastases m his lungs, as shown 
on roentgenograms The metastases could 
not be removed and they proved to be radio- 
resistant From the rate of growth, we felt 
certain that the patient could hve only about 
one year, which proved correct, but at the 
time he was in good physical condition, and 
he was able to continue his duties for about 
nine months, in peace, happmess, and without 
pain No good could have been accomplished 
b) explammg the true condition to this young 
man when he first came to us 

A pfij-sician should ne\ er tell a patient nor 
his familj that his case is hopeless and that he 
wall soon die. We must remember that 
phjsicians do not keep the “book of life” and, 


therefore, such an unqualified statement may 
prove to be incorrect In 1930, Dr J M 
Williams, of Petersburg, Virginia, sent us a 
patient with a carcinoma of the left breast 
with metastases m the bones of her hand, pelvis, 
femur, and one toe This was proven by micro- 
scopic sections examined by many eminent 
pathologists We did not expect her to hve six 
months but, followmg roentgen therapy alone, 
she is clmically well to-day, five years later, and 
roentgenograms show no evidence of cancer 
remaining in her body 

Such cases are rare, but every physician 
treating a large number of cancer patients en- 
counters frequent surpnses at the results ob- 
tained m his cases 

Be optmustic to the end, and be honest with 
your patients If they really are sincere and 
persistent in their desire to know the truth, we 
can see no justification m continuing to deceive 
them The fear that accompames the tmeer- 
tainty as to the possibility of impendmg death 
must be worse than death itself, and while 
smades are rare among cancer patients, the 
few that do occur are usually among incurable 
cases 

“Honesty is the best pohey” here as else- 
where m life, and while m some cases it may be 
wise to withhold the facts temporanly, it is 
best to tell the patient the truth m due time, 
and to request lum not to teU those who will 
constantly rennnd him of his condition, for it is 
obvious that curious and mqurrmg naghbors 
may create a mental complex that will be detri- 
mental to his physical and social welfare 


ANNOUNCEMENTS 

NEXT ANNUAL MEETING 

PROGRAM PLANS 

During the week that the Amencan Board of 
Radiology conducted exammations m San 
Franasco, Dr Lloyd Bryan, President, called 
an informal meeting of the Program Com- 
mittee, SIX members being present, mcluding 
Dr Edwin C Ernst, Chairman of the Publica- 
tion Committee, and Dr Leon J hlenviUe, 
Editor of the Journal 

The program of the Annual Meeting and the 
pubh cation of the Journal were discussed, and 
the President stated that satisfaetory progress 
has been made toward plans for the Annual 
Meeting m Detroit, nexd December 
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The program will be conducted almost 
entirely along the symposium line, and the 
foUowmg symposium leaders have been signed 
'Up and are now arrangmg their groups 

Radiation Therapy, Francis Carter Wood, 
M D , New York City 

Urology, Bernard H Nichols, M D , Cleve- 
land, Ohio 

Radiation Therapy of Breast Tumors, Albert 
Soiland, M D , Los Angeles, California 
Bone Pathology, C G Sutherland, M D , 
Rochester, Mmnesota 

Co-relation of Physics and Clinical Data of 
Super-voltage Therapy, R R Newell, M D , 
San Franasco, California 
Thoracic Pathology, Harlan P Mills, M D , 
Phoenix, Arizona 

Glands of Internal Secretion, W H Mc- 
Guffin, M D , Calgary, Canada 
Gastro-intestinal PathoIog}% Leo G Rigler, 
M D , Minneapolis, Minnesota 
Radiation of Non-mahgnant Conditions, 
Edwin C Ernst, M D , St Louis, Missoun 
Symposium on miscellaneous subjects 
The dimes will be m charge of B H Omdoff, 
M D , of Chicago, and C K Hasley, M D , of 
Detroit 

Several prominent guest speakers have been 
arranged with, among them Dr Chevaher 
Jackson and Dr Charles Geschickter, and at 
least one or two promment European radiolo- 
gists 

The Carman Memorial Lecture will be 
dehvered by Dr Arthur C Chnstie, of Wash- 
ington, D C 

The saentific exhibits will be m charge of 
Dr Paul Tittenngton, of 212 Metropolitan 
Buildmg, St Louis, Mo , and exhibitors are 
requested to apply directly to him 


MIDSUMMER RADIOLOGICAL 
CONFERENCE 

Denver has a Radiological Club, which will 
sponsor a Midsummer Radiological Conference, 
to be hdd m Denver, Colorado, Thursday and 
Fnday, August 29 and 30, 1935 

The program is as yet tentative, but will 
probably consist of symposia on Diseases of the 
Chest, Diseases of the Gastro-mtestmal Tract, 
and Neoplastic Diseases In addition, it is 
planned to devote an afternoon to the con- 
sideration of the Devdopment, Anomahes, and 
Diseases of the Spme 

Parts of this program will be given by Denv er 
men, but it is anticipated that several radiolo- 


gists of recognized standing from other states 
beside Colorado will present a major part of 
the program 

In the next issue of Radiology the Editor 
hopes to be able to publish the program m full 
Meanwhile, mqmnes may be addressed to 
Frank B Stephenson, MD, Metropohtan 
Budding, Denver 


LATIN-AMERICAN CONGRESS OF 
PHYSICAL THERAPY, X-RAY, AND 
RADIUM 

The Latin-Amencan Congress of Physical 
Therapy, X-ray, and Radium will hold its 
first annual meetmg m Mexico City from Au- 
gust 29 to September 5, it is announced bv Dr 
Cassius Lopez de Victoria, Executive Director 
of the organization. The National University 
of Mexico will act as host to their North Amen- 
can colleagues, and the Government will par- 
tiapate m extendmg hospitably to the dde- 
gates 

To facihtate the attendance of Amenean 
physicians at this Congress, a nmeteen-day 
convention enuse has been arranged, with 
steamer, rad, hotel, and sightsecmg costs in- 
cluded ID one all-expense fee The convention 
cruise and all of its advantages wdl be available 
not only to the physicians, but to members of 
their famdies and their fnends 

Five special tours to the Latin-Amencan 
Congress and return have been arranged by the 
Amenean Express Company, that has been 
asked to direct the Congress Cruise The 
first of these, which is expiected to prove most 
popular IS a roimd-tnp by steamer, the S S 
Yucaian having been especially chartered for 
the purpose of the Congress 
It will also be possible for physicians to 
make the round-tnp by rail, or to go by steamer 
and return by Special arrangements 

have also been made for a return tnp by rad, 
mcludmg a stop over at Kansas City, for those 
who desire to attend the Fourteenth Annual 
Scientific Session, Congress of Physical Therapy, 
on September 9, 10, 11, and 12 

In addition to first-class hotel accommoda- 
tionsm Mexico City, delegates registered for the 
cruise will enjoy sightseemg tnps to principal 
points of mterest m Mexico City, a thirty -mile 
dnve to the pyramids of Buned City of San 
Juan Teatihuacan, all-day water tnps to 
Xochmulco and the Floating Gardens, to 
Cuernax'aca, to Toluca, and to the Desert of 
the Lions On the outward-bound tnps the 
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cruise will stop at Havana, and Progreso, and 
returning will call again at Havana 

The medical actiinties of the Congress will 
be held in the faculty rooms of the National 
Umversity School of Medicme and will be 
divided into sections representmg medicme 
and surgery, fractures m their various special- 
ties, electrosurgery, fever therapy, short and 
ultra-short wave therapy, hght therapy, mas- 
sage, radium, x-ray therapy, and exercise 
The officers of the Congress are Norman Ed- 
win Titus, M D , President, Wilham Bierman, 
M D , First Vice-president, HeinnchFranzWolf, 
M D , Second Vice-president, Madge C L 
McGuiness, M D , Secretary, and Cassius 
Lopez de Victoria, M D , Executive Director 
Delegates to the Congress desiring to pre- 
sent papers will submit the titles of their papers, 
together with an abstract, to either Dr Madge 
C L McGumess, 1211 Madison Avenue, New 
York City, or Dr Cassius Lopez de Victona, 
1013 Lexmgton Avenue, New York City 


COMMUNICATIONS 

FLORIDA STATE RADIOLOGICAL 
SOCIETY 

The regular annual meetmg of the Flonda 
State Radiological Soaety was held May 12, 
1935, at the Harrington Hall Hotel, Ocala, 
Flonda 

This meetmg was held in con]unction with 
that of the Flonda State Meical -Society 
The usual round-table discussion of mterestmg 
and puzzhng cases, which has been the method 
adopted by the Soaety smce its incephon, 
again proved emmently satisfactory There 
were numerous visitors from the general 
session who made favorable comments on the 
character of the meetmg 

The followmg officers were elected for the 
ensuing year W McL Shaw, M D , of 
Jacksoni^e, President, F J Payton, M D , 
of Miami Beach, Vice-president, Gerard 
Raap, M D , of hliami, Secretary-Treasurer 

The next annual meetmg will be held in 
May, 1936, m Miami The place of the semi- 
annual meeting is yet to be determined 


TULANE UNIVERSITY SCHOOL OF 
MEDICINE CELEBRATES ITS ONE 
HUNDREDTH ANNWERSARY 

The following communication is an abndge- 
ment of a news release recen cd from the Seae- 


tary-Treasurer of the Society The Editor of 
the Journal, bemg head of the Department of 
Radiology, of Tulane University School of 
Medicme, was reluctant to wnte about the 
event, but, upon recavmg this material from 
Dr Donald S Childs, he concluded that the 
whole country might have a certam mterest m 
what IS a matter of deep significance to the. 
South It IS to the Editor a matter of pro- 
found satisfaction that the youngest^^eaalty, 
radiology, was so honored that they chose him 
to act as Ivy Day Orator Radiology is’ 
gimng a good account of itself here m the 
South, as witness the courses of instruction 
offered m the leadmg medical schools 
The sketch of the Tulane Umversity School 
of Medicme celebration follows 

“In commemoration of its achievement of a 
full century of medical and other higher edu- 
cation, Tulane University of Lomsiana cele- 
brated (June S-12, 1935) with an elaborate 
program, mcludmg the awardmg of honorary 
degrees to thirteen outstandmg Amencans, 
course degrees to approximately five hundred 
men and women, and special exercises by the 
vanous colleges and thar alumni A num- 
ber of promment speakers took part. Not 
only will credit be given to the Tulane School 
of Mediane for its notable contnbutions to 
medical research and chmcal application and 
practice, but also for its large contribution to 
the health and well-bang of the people of the 
South, Southwest, and Central America, 
- through the 6,500 and more doctors which 
Tulane has graduated dunng the century of its 
existence 

"Located adjommgthe great. State-operated 
Chanty Hospital, m the port aty of New Or- 
leans, eqmpped with the most modem and ex- 
pertly planned medical plant m the South, with 
a faculty of more than 150 recogmzed medical 
experts, and with unexcelled facilities for prac- 
tical, climcal teachmg, the Tulane School of 
Medicme, and the Graduate School of Medi- 
cme to-day present a vivid contrast with the 
beginnmg one hundred years ago The genesis 
and history of what is now the Tulane School 
of Medicme is most colorful In 1833, New Or- 
leans, then a aty of only 50,000 mhabitants— 
with a scaraty of doctors, and no facihties for 
medical education — ^was visited by such a 
scourge of cholera and yellow fever that 6,000 
of its people died The senousness of the need 
and the opportumty afforded by Chanty Hos- 
pital for research and clmical teaching were 
recognized by three young physiaans. Dr 
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Thomas Hunt, of South Carolina, Dr Warren 
Stone, of Vermont, and Dr John M Harnson, 
of Washmgton. D C, who had migrated to 
New Orleans dunng this epidemic Through 
the energy, initiative, and persistent effort of 
these three immortal young men, the Medi- 
cal College of Louisiana v.'as established m the 
latter part of the year 1834 

“Twelve years later, in 1847, this Medical 
College was mcorporated as the Medical De- 
partment of the University of Louisiana, which, 
through a grant by the State Legislature, was 
established in New Orleans, with the depart- 
ments of Medicme, Law, and Arts and Sci- 
ences In 1SS4, Paul Tulane, a resident of 
Pnnceton, N J , who had amassed a large 
fortune as a merchant m New Orleans before 
the Civil War, and who appreaated the lack of 
an adequate university educational system m 
the South, made what was m those days a 
pnncely gift of more than a nuUion dollars to 
endow an institution for the higher education 
of the white youth of New Orleans, and Louisi- 
ana Through direct purchase, the Univer- 
sity of Louisiana became the nucleus of the 
present Tulane Unnersity of Louisiana In 
addition to the ongmal three schools — Schools 
of Medicme, Law, Arts and Sciences— the 
Umversity now mcludes the Graduate School , 
the Graduate School of Medicine, the College 
of Engineering, the H Sophie Newcomb Me- 


monal College for Women, the CoU^ of Com- 
merce and Business Admimstration, the 
School of Social Work, the Department of 
Middle American Research, and the Summer 
School 

“Pioneermg and leading m the study 
of tropical diseases, the members of the 
Tulane Medical Faculty and alumni have made 
important contnbutions to the knowledge and 
control of diseases pecuhar to tropical climates, 
such as malana, yellow fever, cholera, ben ben, 
leprosy, amoebic dysentery, etc Its gradu- 
ates have achieved distinction m all branches of 
medicme To mention only one — Dr Ru- 
dolph Matas, now Professor Ementus of Sur- 
gery for his alnia maler, has gained interna- 
tional renown for his contnbutions to the sci- 
ence and practice of vascular surgery Dr 
Matas holds a long array of titles and honors 
from medical schools and medical assoaations 
throughout the world 

“The fact that New Orleans is to-day a 
healthy aty of a half-imUion population, and 
IS recogmzed as one of the world’s outstandmg 
medical centers, is due m great measure to the 
hundred years of effort of the School of Medi- 
cine of Tulane Umversity From every State, 
and from almost every country of the world, 
men and women hai'e come to Tulane for a 
medical education 
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ACTINOMYCOSIS 

The Roentgen Treatment of Actmomycosis of the 
Internal Organs with the Protracted Fractionated 
Method K. Breitlander Rdntgenpraxis, January, 
1935, 7, 36, 36 

The results m the Clinic at Zflnch in acUnomycosts 
of the jaw have proved that the protracted fractionated 
method of irradiation marks progress in the treatment 
A case of an extensive actmomj cosis of the anterior half 
of the bladder and of the mesentery proved by opera- 
tion biopsy, and microscopic examination, is reported 
Treatment consisted of 1,560 r given over the bladder 
region m 13 treatments (180 K V , 2 mm Cu) The 
patient recovered and has remained symptom-free for 
two years 

Hans W Hkfke, M D 

APPARATUS 

On the Therapeutic Importance of the Secondary d- 
rays Sven Benner and Bjom Snellman Acta Radi- 
ologica 1935, 16, 233-241 

The secondary ^ radiation from platmum filters has 
greater biologic effect than that from palladium filters 
The experimental results make it dubious whether the 
new Pd needles offer an advantage m treating the skm 
and mucous membranes The difference m the treat- 
ment of interstitial tissues with the two types of 
filters could not be detected 

G E Burch Jr , M D 


A Direction Indicator for Roentgen Tubes Mag- 
nus Strandqyist Acta Radiologica 1935 16, 304-309 
An apparatus is described for directing roentgen 
tubes m the treatment of deep seated tumors through 
small portals The apparatus is simple and easily 
manipulated From the honzontal and vertical dis 
lance between the center of the tumor and the center- 
mg pomt” in the field the tube is accurately adjusted 
This adjustment can be easily reproduced at each suc- 
ceeding treatment 

The author concludes ’ In diagnostic exammations 
the instrument can also be used to work out standard 
adjustments and accurate duplications of these ' 

G E Burch, Jr. M D 

BIOLOGIC EFFECTS 

Comparison of the Effect of Roentgen Rays on Muta- 
tions m the Fruit Fly Artur Pickhan Strahlen- 
thcrapic 1935 52,369-388 

Extcnsi\e studies of the effect of roentgen rays and 
radium on mutations in the fruit fly show that there is a 
linear relation between dose and rate of mutation Ex 
penments earned out to determme the influence of the 
time factor rexealed that the formula A «> / X f 
holds for both roentgen rajs and radium In contrast 
to some Amencan investigators the author found that 
cquimlent doses of roentgen raj's and radium produce 
the same effects on mutations 

Ernst A Pohue, M D Ph D 


Irradiation of Chicken Embryo tn mtro and tn xnvo 
with Gamma Rays of Radium C W Wilson, A F 
Hughes, A Gliicksmann and F G Spear Strahlen- 
therapie 1936, 52, 519-524 

This paper was presented before the Fourth Inter- 
national Congress on Radiology m Zurich and can be 
found m English m the proceedmgs of the Congress 

Ernst A Pohle M D , Ph D 

BLOOD PRESSURE 

The Effect of IrradiaUon on Blood Pressure S 
Belfik and A Uhrovits Strahlentherapie, 1935, 52, 
692-698 

Followmg an exposure to ultra-violet rays (quartz 
mercury vapor lamp) the blood pressure drops first 
and then mcreases Exposures of 20 seconds have a 
defimte effect If the exposure is repeated, it is always 
followed b> an mcrease m blood pressure provided 
that the reaction of the first exposure has subsided 
Heat radiation has no defimte effect If ultra-violet 
rays and heat are combmed only a lowering of the blood 
pressure is observed, it seems as if the heat radiation 
suppresses the secondary increase of blood pressure 
observed after ultra-violet exposure alone 

Ernst A Pohle M D , Ph D 

BONE DISEASES (DIAGNOSIS) 

A Contribution to the Factor of Heredity m Marble 
Bone Disease Alexander Pagenstecher R6ntgen- 
praxis January 1935, 7, 14-16 

The literature of the marble disease of bones is re- 
viewed, especially m reference to heredity The author 
reports this disease m a 65-year-old farmer and his 
25-year-old son In both cases the finding was acci- 
dental 

Hans W Hefke, M D 

CANCER (DIAGNOSIS) 

Early Diagnosis of Gastnc Cancer F Schreiber- 
Ermer Wien med Wchnschr Nov 17 1934, 84, 1269 
(Reprmted by permission from Bntish Med Jour , 
March 2 1936, p 35 of Epitome of Current Medical 
Literature ) 

The author records several cases of caremoma of the 
stomach respondmg satisfactonly to resection thanks to 
the early diagnosis, which depended on the attention 
paid to apparently mmor symptoms In one case the 
first symptom was pain felt on bending there was no 
pam on eatmg the appetite was good and there was 
apparently no other sjmptom to incriminate the stom- 
ach Had the pam on bending been ignored the x-ray 
examination and subsequent operation would doubtless 
have been deferred till the case was inoperable. In an 
other case the onlj symptoms were loss of appetite 
giddiness, lassitude and some loss of weight After be- 
ing treated for arteriosclerosis for four months by an- 
other practitioner the patient came to the author who 
was struck bj the grayish yellow tint of his skin It 
was this tint which led to an x-ray examination and suc- 
cessful operation for cancer of the stomach In a third 
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case—that of an elderly woman— the only symptom 
was slight pam in the region of the left costal arch when 
she turned onto her left side in bed Othennse she felt 
in the ruddiest of health, and she looked perfectly well 
In yet another case the only symptoms were loss of ap- 
petite and flatulence Tlie moral of these and several 
other cases is that early malignant disease of the stom 
ach may be diagnosed by the help of the x ray if the 
pracUUoner pays attention to seemingly trnial nam- 
ings 

CANCER (THERAPY) 

The Problem of Radiation Therapy m Carcinoma of 
the Esophagus Karl Wasserburger Strahlen 
therapie, 1935. 52. 011-616 

The author studied the efficacy of radium therapy 
in carcinoma of the esophagus Three to four screens 
containmg 13^ mg ra were placed m a soft stomach 
tube so that a total of from 40 to 53 mg ra were 
distnbutcd o\cr from 60 to 88 mdhmeters The 
dose amounted to from 21 to 28 me durmg a period 
of from 70 to SO hours with daily exposures of from 4 
to 6 hours Tlie filter was 1 5 mm Pt plus 2 mm Al, 
the distance between radium screen and mucous 
membrane corresponded to approximately from 5 to 
8 millimeters Eleven out of the 27 patients admitted 
were treated Some obtained temporary relief even 
up to the pomt of being able to swallow sohd food 
It IS advisable to msert the stomach tube first without 
radium screens in order to test the reaction of the 
patient If the manipulation is followed by a nsc m 
temperature, it is madvisable to start treatment 
Metastatic glands require roentgen therapy A 
number of roentgenograms showing the findings before 
and after treatment are appended 

Ernst A Pohle, M D , Ph D 


Fractional or Smgie Massive Dose Method in the 
Treatment of Cancer A Frank Strahlentherapie, 
1936 52, 602-610 

The author irradiated with roentgen rays an epi- 
thelioma of the skin 10 cm long 8 cm tvide and I cm 
thick located in the right upper quadrant One half 
of the tumor received 20 daily treatments of 300 r 
each while the other half received 1,800 r m one smgie 
dose After the application of 1,000 r m fractional 
doses there was definite regression macroscopically 
while the half treated with the smgie massive dose did 
not show any changes This difference in reaction 
was more marked after the fractional dose side had 
received a total of 1,800 r Biopsies were taken of 
both halves of the tumor on the twelfth day and 
photormcrograms showing the histologic findings are 
appended to the paper There are also photographs 
of the tumor at various mtervals On the eighty- 
first day foUowing the first treatment there was still a 
residual tumor mass on the part which bad received 
the single massive dose while the other half ^ 
healed By adding 2 ISO r m dahy doses of from 200 
to 250 r, complete healmg was brought about It w 
concluded therefore that the fractional dose method 


IS preferable m the treatment of carcinoma because 
the tumor disappears completely with less injury to 
the surroundmg skm and regression begins at an earlier 
date than with the single massive dose method. 

Ernst A Pohle M D Ph D 

FOREIGN BODIES 

Bullets m the Lung Tissue and Thar Sequences 
K Ulnch ROntgenpraxis, March, 1935, 7, 145-160 
Bullets were found embedded m the lung tissue with 
out formation of a fibrous tissue capsule around them 
It IS very improbable that bullets may change thar 
position m the lungs Adhesive pleunsy qmte often 
with calcification, is a common sequence especially 
after a hemato-thorax When cavities are formed m 
the lung tissue the bullets may be freely movable in 
them Tuberculosis may be found mdependent of the 
injury, but may also be caused by it 

Hans W Hefke M D 


The Functional Fmdmgs and the Roentgen Diagnosis 
in Foreign Bodies m the Heart, M I Glikm R6nt 
genprasis, March, 1936, 7, 185-187 
Foragn bodies m the heart are rare and their roent- 
genographic localization is of mterest In the case 
reported, the patient complamed of no symptom but 
gave a history of a suiadaJ attempt Roentgeno 
grams of the chest and fluoroscopic examination showed 
a bullet in the region of the nght ventncle It moved 
with the pulsation of the heart, mostly up and down, 
and the amplitude of pulsation was about one and one 
half centimeters If the mechanics of heart construe 
tion are considered it should be possible to make a 
correct diagnosis of the situation, of a foragn body m 
the heart m most cases 

Hans W Hefke, M D 

GASTRO-INTESTINAL TRACT 

(DIAGNOSIS) 

Chrome Intermittent Duodenal Stasis Julius 
Fnedenwald and Maurice Feldman Am Jour 
Roentgenol and Rad Ther, August, 1934 32, 101- 
166 

The etiology of this condition may be due to (1) 
arteno-mesentenc compression of the duodenum, inth 
visceroptosis, (2) movable tumors or masses produemg 
pressure, also spmal deformity, movable growths or 
pressure from ptosed kidney or calcified glands, (3) 
adhesions and congenital bands or refle-x disturbances 
of the duodenum from lesions elsewhere m the gastro- 
mtestmal tract, (4) stretching and sagging of the duo- 
denum due to overloadmg (5) dysfunction of the 
neuromuscular mechanism of the duodenum 

The greatest madence of this condition is m middle 
life and m females The symptoms are not always 
characteristic especially m the mild form Frequently 
however, periodic bflious attacks occur with nausea 
and vomitmg mtermittentlj over many years often 
from childhDod Nervous strara tends to induce 
attacks The onset is often preceded by constipaUon 
and headaches Diarrhea may alternate with con 
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stipauon Change m po-;ture may relieve the pam 
Co'S of vretght and strength associated with extreme 
exhaustion as well as mental depression and neuras- 
thenic sjTnptoms may occur During an attack 
epigastric distress, fullness eructations of gas, and 
epigastric pam usuall> occur Occasionallj pam may 
extend to the gallbladder region and the Iner may 
enlarge 

Roentgenologically duodenal stasis is most satis 
factorily demonstrated m the upnght posture In the 
mild cases demonstraUon of the disease ma> be very 
difficult Between attacks, no stasis is seen A 
rapidlj emptying stomach by distendmg the duo- 
denum may simulate the condition To elimmate 
this condition the duodenum must be exammed at 
mten'als oi er a period of at least 30 mmutes In the 
marked cases, a C hour gastric and duodenal retention 
ma> be present Regurgitation into the duodenal 
bulb may occur The bulb ma> be elongated, dilated, 
and present a delaj m the expulsion of the contrast 
substance In most of the cases observed, the stasis 
occurred m the second portion 

Treatment is medical m most cases The viscerop- 
tosis IS treated in the usual fashion and the diet is 
bland but so planned as to produce gam m weight 
Bed treatment is necessarj in severe cases Surgery 
IS emplo> ed as a last resort— either a duodeno 
jejunostomy or a division of constnetmg bands 

S M Atkins M D 


Small Intestinal Invagmation Caused by a Meckel’s 
Diverticulum Egon Reiser Rbntgenpraxis, Febru- 
ary. 1936 r, 90-04 

A Meckel's diverticulum had led to symptoms of 
small mtestinal obstruction in a Sl-year-old patient, 
causing an mvagmation of about ten inches of the ter- 
minal fleum The roentgenologic diagnosis had been 
small intestinal obstruction inthout showmg the cor- 
rect cause for it The author beheves that small 
amounts of banum meal, gii en at short intervals and 
oft repeated roentgenograms should be emplo> ed for a 
more complete diagnosis 

Hans W Hefke, M D 


Di\ erticulosis of the Colon G Bignami Arch di 
Radiol September October 1934 10, 517-531 

Professor Bignami of Pav la pomts out that it is onl> 
b> \ ra> examination that a definite diagnosis of di- 
X erticulosis of the colon can be made and giies the 
data on two illustratii e cases 

E T Leddi M D 


The Migratorj Cecum Jacob Buckstem Am Jour 
Roentgenol and Rad Thcr August, 1034 32, 171- 
17S 

The mobile cecum is due to an abnormall} long 
mcsentciy and m itself is not pathological although 
under certain conditions, particulnrl> as the result of 
kinking or axis rotation, it maj produce svmptoms 
as follows (1) intermittent cohekj attacks of pam oxer 
the cecum or ascending colon xnthout fexer, (2) 


chronic consbpation, occasionally severe, altematmg 
inth diarrhea of short duration, (3) a tumor m the 
cecal region which feels as if it contamed fluid and air 
Confirmation depends on roentgen exammation. 
demonstratmg abnormal mobility of the cecum to- 
gether xnth dilatation and stasis xvithm it Symptoms 
ma> also be produced by the full ptosed colon causing 
traction on the duodenum or gall bladder 

The medical treatment consists of attention to the 
associated mtestmal stasis and ptosis A cellulose- 
nch diet is contra mdicated Cecal fixation is advised 
bj surgeons S M Atkins, M D 

' GRENZ RAYS 

Beneficial Effect of General Body Exposure to Grenz 
Rays m Severe Pain Due to a Blood Vessel nerve 
Tumor G Schulte and T Isselstem Strahlen- 
therapie, 1935, 52, 646-651 

The author reports an unusual case presentmg nu- 
merous small extremely painful tumors of pea to walnut 
size distributed over xranous parts of the body Histo- 
logically, they appeared to be a mixture of nervous 
and blood vessel elements perhaps belongmg to the 
group of glomus tumors Exposure to Grenz rays 
(9 K V , 10 ma 10 cm F S D , 750 r every second day) 
brought considerable relief A recurrence of the 
symptoms two years later responded agam to the same 
treatment 

Ernst A Pohle M D , Ph D 

GYNECOLOGY AND OBSTETRICS 

Radium Therapy m Gynecological Bleedings H 
Naujoks and H Hoffmann 21entralbl f Gynak , 
Aug 18, 1034 58, 1922-1935 (Reprmted by permis 
sion from British Med Jour , Dec 8, 1934, p 88 of 
Epitome of Current Medical Literature ) 

The authors report that at the Marburg Universitats- 
Frauenklmik radium treatment plays an mcreasmg 
part m the therapy of metrostaxis due to benign 
disease, and m this connection has almost completely 
replaced x radiation The great majority of cases of 
non malignant bleeding ’ which are treated by radium 
are those of women over 40 who have menorrhagia or 
metrorrhagia m the absence of anj important morbid 
physical findings on bimanual exammation patho- 
logically they fall m the groups of chrome mduration, 
mjomatOBis metropathia hemorrhagica or glandulo- 
evsue hx-perplasia Together with 252 cases of this 
description radium treatment was given for ‘ benignant 
blecdmgs’ m 25 cases of m>oma (mcludmg six of 
submucous myoma), two of blood disease with severe 
metrorrhagia two of severe bleedmgs of puberty and 
two of therapcuUc stenlizauon At Marburg operative 
treatment of mj oma is the rule radium therapy bemg 
reserved for occasional cases of very small myomas 
or as a life savmg measure (because of the x erj prompt 
stoppage of the bleedmg) m exceptionally blanched 
patients xvith large my omas In bleeding at puberty 
radium IS requmed— very very rarely — as an alternative 
to hysterectomy m cntical cases in both the patients 
treated by radium the menses returned after a few 
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months The application of the radium wthm the 
uterus, in a smgic dose of 50 mg applied for twenty- 
four to forty-eight hours, is preceded imracdiatel> 
by curetting and is never undertaken unless careful 
clinical examination has shown signs of inflammation, 
such as pyrexia, and abnormal erythrocyte scdimenta 
tion time to be absent In seven instances of 285 the 
histological exammation of the curettings showed a 
carcinoma of the corpus uten a second radium applica- 
tion was given a few days later and followed by \- 
radiation, and cure appeared to be attamed m all 

In the very great majority of cases of 'non malignant 
bleeding" the radium treatment had a prompt and 
satisfactory result, three-quarters ceasmg to bleed 
after the radiation and nearly a quarter havmg only 
one more hemorrhage One lethal case (from embolus) 
one abscess m the pouch of Douglas, and one femoral 
thrombosis were the total morbidity findmgs after 
285 applications of radium Menopausal symptoms 
were not severe 

The mode of action of radium in these ‘non malig 
nant bleedmgs" is not clear While not denymg the 
possibility of ovarian affection, especially with large 
doses, Naujoks and Hoffmann are mclmed from the 
results of tests for folliculm and antuitrm m the blood 
to look on the treatment as affectmg chiefly the uterus 
of which the luung is known to become structureless 
and necrotic without the cavity being obUterated 


Roentgen-ray Dosimetry in the "Thu'd Dimension’ 
in Gynecology F Fnedl Strahlentherapie, 1935, 52, 
664-670 

The author discusses the various technics used m 
gynecologic radiation therapy For caremoma of the 
cervix he recommends one anterior one postenor, 
and two lateral fields of 15 X 10 cm and m some cases 
a vulva field is added The dose effective m the tumor 
IS 600 r Precedmg the first roentgen treatment he 
admmisters 30 mg ra to give a dose of 1 000 mg -hr 
in the cervix, and 60 mg ra m the vagina to give there 
a total dose of 2,000 mg hr filtered through 3 mm 
Pb or Its equivalent m one sittmg Three weeks 
after this first radium treatment a second application 
is given while roentgen therapy is repeated three 
months later Roentgen sterilization is best earned 
out with one large anterior and postenor field and 300 
r effective m the ovaries 

Ernst A Pohle M D Ph D 


X-rays m Obstetnes K Heyrowskj Med Kimik 
Dec 7 1934 30, 1630-1632 (Reprmted by permission 
from Bntish Med Jour March 30 1936 p 64 of Epi 
tome of Current Medical Literature ) 

The author, m discussmg the indications for \ rays m 
obstetrics, states that they are required only m rare 
cases when all other diagnostic methods have faded 
When x-ray plates are necessary they can be taken with 
out any discomfort to the patient under stncUy aseptic 
conditions and without the shghtest fear of danger to 
the fetus A plate taken m the coronal plane is of rela- 
tively little value except when there is a suspicion of 


plural births death of the fetus, and fetal malfornia 
tions The author has frequently diagnosed the latter 
m the presence of hydrammos, especially when mdis 
tmet fetal heart sounds could be heard but no move 
ments could be felt A plate m the sagittal plane is ol 
more value as m it the relaUon of the fetal head to the 
pelvis may be estimated It is mdicated m contracted 
funnel shaped, and rickety fiat pelves m spondylolysis 
and spondylolisthesis An axial exposure, which is 
technically a difficult procedure, gives the best results 
when the pelvis is obliquely contracted or asymmetrical 
For a correct estimation of the degree of flexion lateral 
and dorso-ventral plates are reqmred X rays are value- 
less m determimng the actual measurements of the fetal 
head 

Edtlor's Note — This is not m agreement with opmton 
m this country 

HAY FEVER 

Experience in the Treatment of Hay Fever and 
Rhmitis Vasomotoria Lilly Pokorny Strahlen 
therapie, 1935 52, 656-659 
The author reports six cases of hay fever and rhimtis 
vasomotoria which were treated by roentgen rays 
Technic 220 r through 02 mm Cu plus 1 mm Al 
over the nose m adults m children the dose is less 
according to the age, the interval between senes 
four weeks Five of the patients were cured 

Ernst A Pohle, M D Ph D 

HEART AND VASCULAR SYSTEM 

The Roentgen Diagnosis of Atherosclerosis of the 
Thoracic Aorta A Baranova Rfintgenprans, March, 
1936 7, 175-182 

Dilatation and tortuosity of the aortic shadow change 
m the character of the pulsation, and greater mtensity 
of the aortic shadow have been generally considered 
diagnostic for therosclerosis of the aorta 

The widening and elongation of the aorta may be 
caused by different pathologic processes The changes 
of old age alone may cause them, as well as a change in 
the character of pulsation These roentgenologic 
symptoms do not allow a differentiation between 
atherosclerosis and loss of elasticity due to old age 
The third symptom, that of greater mtensity of the 
aortic shadow has been studied by the author By 
makmg roentgenograms of pieces of different aortas 
from autopsy material the different stages of athero- 
sclerosis were exammed There was no appreciable 
difference in the intensity of the shadows Only when 
there were calcium deposits these areas were increased 
m density but only m isolated spots The roentgeno- 
logic symptom of a diffuse intensification of the shadow 
of the aorta is therefore unreliable as far as the diag- 
nosis of atherosclerosis is concerned The finding of 
calcified areas or plaques is of roentgenologic sigmfi 
cance only The difference in the mtensity of the 
aortic shadow rather is determined by its diameter and 
factors which influence the mtensity of the surrounding 
areas 


Hans W' Hbfkb M D 
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Aneurysm of the Abdominal Aorta Werner HoU 
mann Rdntgenpraus, December, 1934, 6, 811-814 
Aneurysms of the abdominal aorta are very difficult 
to diagnose chmcally, roentgenologically. a diagnosis 
IS possible only by effects of the aneurysm on neighbor- 
mg organs especially erosion of the spine The an- 
terior aspects of the twelfth dorsal and first lumbar 
vertebne m this case show a halfmoon like destruction, 
to the left of the spine there were some areas of calcifi- 
cation The thoracic aorta showed roentgenologic 
signs of a sjTihilitic aortitis The positive Wasser- 
mann reaction and the roentgenologic signs suggested 
the diagnosis of an aneurysm of the abdominal aorta 
Chnicallj there n ere angio-spastic pains and neuralgic 
pains m both legs which made the patient bedridden 
Treatment with lodme and mercury improved the pa- 
tient so much that he was able to be up and about 
again 

HansW Hbfke, MD 


A TiTiical Case of Aneurysm of the Heart H 
Regelsberger ROntgenpraxis, December, 1934, 6, 
800-811 

Chmcally diagnosed and roentgenologically demon- 
strated, aneurysms of the heart itself are as yet rare in 
the medical literature Such a case is reported with 
autopsy findmgs There was a sac hke fairly well cir- 
cumscribed bulgmg at the left border of the heart, 
which corresponded with the position and size of the 
aneurysm at the autopsy 

Hans W Hbfke, M D 


Cardiospasm or Hiatus spasm (?) Theodor B4r 
Sony and Ernst Koppenstem ROntgenpraxis Febru- 
arj 1936 7, 73-79 

There is spastic narrowing of the cardia as well as of 
the hiatus when one speaks of functional cardiospasm 
A defimte localization of the spasm is possible roent- 
genologically in the greatest number of cases The 
differentiation between the two places of constnction 
IS necessary, especially when surgical intervention seems 
mdicated 

Hans W Hefkb, M D 


THE HIP JOINT 

Otto’s Disease and Other Forms of Protrusio Ace 
tabuli Knstian Overgaard Acta Radiologica 1936, 
16, 390-410 

The term protrusio acetabuh” has been applied U 
a number of cases of deformities of the pelvis th< 
common feature being a protrusion of the acetabulun 
more or less deeply into the lumen of the small pelvis 
associated with a medial displacement of the content 
of the hip joint This condition was first describe! 
in 1824 b> A W Otto who reported a case of bilatera 
protrusion of the hip-sockcts 

A careful survey of the literature and of his own case 
has convmced the author that these cases fall natural! 
into two large and one smaller thud group 

Thc^ first group designated as secondary protru 
sions " comprises those cases m which it may be di 


rectly inferred from the history or from the specimen 
that there has been a clearly traceable focal destruc- 
tive disease m the socket of the diseased hip joint, or a 
trauma In these cases, the disease, as a rule, appears 
only on one side, and the protrusion must be regarded 
as a direct consequence of the destructive process and 
the subsequent healing 

The second group includes those cases of true "Otto’s 
disease’’ and has been called "osteo-arthntic protru- 
sions ’’ In these cases the condition appears without a 
traceable focal disease is usually bilateral and limited 
to the acetabulum itself It has been regarded as a 
special form of the deforming osteo arthntis of the hip 
joint A certain form of development of the hip 
socket IS thought to be a contnbutive factor, or the 
chief cause of the development of the disease The 
onset of the condition is usually insidious and pro- 
tracted and frequently the deformity appears as an ac- 
cidental discovery 

The third and smallest group has been classified as 
"juvenile osteo-asthemc protrusions ’’ This disease 
occurs in young women at about the age of puberty 
There are no evidences of previous focal disease or 
trauma of the hip jomt. It is believed to result from a 
lessened resistance of the bone tissue 

The author reports 13 new cases lUustratmg the 
three types of protrusio acetabuli 

J N An6, MD 

INFLAMMATORY DISEASES 

Indications of Roentgen Therapy m Non mahgnant 
Ano rectal Disease Bensaude, Solomon, and Mar- 
chand Strahlentherapie 1936, 52, 660-663 
The authors have observed good results m the treat- 
ment of fistula, fissuia am, and thrombosis m hemor- 
rhoids From 150 to 225 r are given per sittmg up to 
total doses of from 1,400 to 2 000 r It is advisable to 
use heavy filtration In pruritus am, condyloma, and 
inflammatory processes of the rectum good results may 
also be obtamed 

Ernst A Pohle, M D , Ph D 


The Experimental Foundations of Roentgen Therapy 
m Acute Inflammatory Disease J P Mischtschenko, 
M hi Fomenko, T F Feszenko, S N Ledanow, and 
A W Morgatschow Strahlentherapie 1936, 52, 464- 
496 

It IS well known chmcally that the roentgen ray has 
a beneficial effect m many cases of inflammatory dis- 
ease, however its mechanism is stiff unknown The 
authors undertook, therefore a senes of chmeal mor- 
phological, serobactenological, chemical, and physico- 
chemical studies m order to shed some hght on this 
problem They found that the optunal dose m rabbits 
was 80 per cent H E D , m gmnea pigs, 60 per cent 
H E D and m man from 20 to 30 per cent H E D (the 
latter corresponds probably to from 120-180 r) Dur- 
ing the mitral stage of inflammation, higher doses may 
be required Studies of the blood and the local cell 
reaction showed that there is an mcrease m the de- 
composition of leukocytes and also in the phagocytosis 
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foUowing irradiation In aU probability non specific 
antibodies are formed Aminoacids and ttypsm are 
increased following irradiation No reaction could 
be found in the small blood vessels as studied on the 
ear of the rabbit The analgestic effect of roentgen 
rajs in inflammatory diseases may be due to the in- 
fluence of decomposed proteins and lipoids on the 
nerve ends 

Ernst A Pohle, M D , Ph D 
THE KNEE JOINT 

Pellegnni-Sticda’s Disease (Post traumatic Calcifica- 
tion of the Collateral Tibial Ligament of the Knee) 
Ma\ Ritvo and Joseph Rcsnik Am Jour Roent- 
genol and Rad Ther , August 1934, 32, 189-195 
Pellcgnm-Stieda's disease is a post-traumatic cal- 
cium deposit ifl the region of the collateral tibial liga- 
ment of the knee, and rocntgenologically is seen medial 
to the inner condyle of the femur The calcification is 
not visible until tuo weeks or more after the mjiirj, 
therefore, repeated roentgen studies are necessary 
Pellegnni made the first report in 1905 and Stieda, m 
dcpendently, in 190S 

This condition may be produced by direct or indirect 
trauma severe or slight Microscopicallj the calafied 
mass IS defimtcly bonj in character Directly follow- 
ing the trauma the sjauptoms arc those following mjury 
to the knee, but they fad to subside In those of 
months or years' duration there is lunitation of motion 
of the knee jomt A sense of resistance and thickening 
IS present over the inner aspect of the knee The mass 
may be palpable and slightly movable Tenderness is 
not necessanly present m the late stages 

Rocntgenologically the mass is usually a semilunar 
calcification just medial to the inner condyle of the fe- 
mur, but the shape and sire may vary and enlarges as 
disease progresses The older the condition, the denser 
It becomes There is never any connection to the fe 
mur This is an important differential pomt 

Treatment m the acute stage consists of rest and 
physiotherapy, as m subdeltoid bursitis and, if this 
fads, surgery is advised Reports on II of the au- 
thors’ cases are included 

S M Atkins M D 

THE LUNGS 

The Situation of the Pleural Exudate m Obstructive 
Atelectasis of the Lung Nils Westermark Acta 
Radiologies, 1936, 16,346-353 

The author reports 13 additional cases of paradoxical 
situation of free pleural exudate associated with massive 
coUapse of the lung Jacobteus and the author have 
previously reported five cases of the same condition 
m which the occlusion which led to the massive pul 
monary collapse was due to bronchial cancer In the 
present senes of 13 cases, bronchial occlusion resulted 
from bronchial cancer m six cases, from tuberculosis 

in four cases, from pleuro-pneumonia and bronchiecta 

SIS in two cases, and from trauma m the lung in one 
case In the IS cases observed by the author the free 
exudate had a sharp upper border which extended 


obliquely laterally and downward instead of, as usual, 
obhquely medially and downward. 

The situation of the free pleural exudate was found 
to vary, dependmg particularly on the site of the ob- 
structive atelectasis and to a certam extent on the 
amount of exudate and atelectasis and their relation 
to one another When the atelectasis was noted m the 
lower and middle lobes or in the anterior inferior part 
of the left upper lobe, the exudate was always situated 
near the atelectasis With atelectasis of the postenor 
medial portion of the lower lobe, the exudate lay 
postenorly and medially With atelectatic involve- 
ment of the middle lobe or lower part of the left upper 
lobe, the exudate was found antenorly and medially 
UTien the shadow of the exTidate partially or com 
pletely covers the area of obstructive atelectasis a 
determination of the position of the exudate enables 
one to diagnose the site of the atelectasis and thus of 
the one or more occluded bronchi 
In the author’s opinion the situation of the free 
pleural exudate is determmed fay the foUovnng factors 
(I) the weight of the exudate (2) the compressibihtj 
of the surroundmg tissues especially of the lungs, (3) 
the retractivit} of the lung, and (4) the pressure coadi 
tions within the pleural cavity It is believed that the 
lung has its greatest retractivity m the penpbery far 
from the hilus It, therefore foUoivs that the basal 
lateral and posterior portions of the lower lobe are the 
most compressible end have the greatest power of 
retraction m the normal lung With the patient m an 
upnght position the exudate m the case of the normal 
lung IS situated infenorly laterally and postenorlj 
and gives the picture of a massive density which on a 
frontal view has an upper border nmniiig obhquelj 
medially and downward On the lateral view the 
exudate is situated mainly posteriorly and has a 
border which passes obhquely anteriorly and downward 
These findmgs however are dependent upon the 
preservation of the normal elasticity and negative pres 
sure in the pleural cavity If that elasticity is inter- 
fered with for any reason or the negative intrapleural 
pressure changed, the roentgen appearance oF the 
fluid wiU take on a different form 
In an obstructive atelectasis in a case m which the 
medial portions of the lung close to the hilum are 
collapsed and retracted, the exudate must take a 
corresponding position as the retractivity is greatest 
m these portions When obstructive atelectasis occurs 
in the lower and middle lobes the exudate is situated 
dose to the collapsed parts as these lobes are re 
traded and have the greatest capacity of retraction 
In the case of obstructive atelectasis of the upper lobe 
the volume of the upper parts of the lung is decreased 
and the decrease is compensated for bj the expansion 
of the aereated portions When an e.xudate develops 
these expanded portions of the lung are first reduced to 
their normal size before thej are compressed The 
exudate must then firat he under the lower lobe before 
the latter is compressed The lower lobe will then 
float on the exudate and leave more room medially 
Ihfln laterallj so that most of the exudate is situated 
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medially With an mcrease m the volume of exudate 
the lower lobe will become compressed, first along the 
lateral posterior parts as m normal cases, and the 
exudate will then also he laterally and posteriorly 

The author suggests the emploiment of diagnostic 
pneumothorax, and roentgenograms mth the patient 
in other positions to establish the diagnosis of pleural 
exudate associated with obstructive atelectasis 

J N An6 M D 

The Frequencj of the Fmdmg of Fine Pleural Shad- 
ows m the Roentgenograms of Lungs of Chddren, and 
Their Dependence on the Roentgenologic Technic L 
Schall and H Weil ROntgenpraxis December, 1934 
<5, 801-803 

The rather frequent findmg of fine hair hke shadows, 
representing parts of the pleura, m children’s chest 
roentgenograms is dependent on the progress in roent- 
gen technic Different authors could demonstrate 
them m different percentages of cases It seems ques- 
tionable if any pathologic significance can be attributed 
to these shadows , in many cases the normal pleura may 
be shown under ideal conditions of projection and with 
the best techmc These hair-like shadows were not 
seen more often m children with a positive tuberculin 
test than in tuberculm negatix e children 

Hans W Hbfke M D 


Further Experience with Roentgen Therapy m Malig 
nant Neoplasms of Bronchus and Lungs G Herm- 
heiser Strahlentherapie 1935 52, 425-459 

In a previous publication the author has urged the 
use of X raj deep therapj m malignant tumors of the 
lungs and bronchi He analjzes m this article 16 
cases of that type treated smce 1931 five were still 
alive at the time of the report Numerous tables are 
appended givmg the details of the climcal history and 
particularly all data regarding the treatment technic 
While It will be necessary to refer to the ongmal for 
that information it may be stated that a total surface 
dose of 9 000 r is required to bnng about regression 
of this tjrpe of tumor Technic 170 K V , 1 2-2 0 
mm Cu 40 cm F S D , 150-200 cm sq field 1 an 
tenor 1 postenor and sometimes 1 lateral field 300-400 
r per field per sittmg 

Ernst A Pohle M D , Ph D 

Diagnosis of Congenital Cjsts of the Lung C de 
Lange and hi de Bruin Nederl tijdschr v geneesL , 
No\ 10 1934 78, 5127-5130 (Reprmted bj permis- 
sion from Bnstish Med Jour March 2 1935, p 35 of 
Epitome of Current Medical Literature ) 

The authors who record three illustrative cases state 
that until rccentlj congenital cj'sts of the lung were re- 
garded as a X erj rare occurrence Dunng the last few 
jears howcxer there has been a great increase in the 
number of cases published Sometimes no sj-mptoms 
are present so that the condition is found accidentally 
m the course of phj-sical examination In most cases 
howei cr there has been some shortness of breath since 
birth and the patient has suffered on scxeral occasions 
from bronchitis or pneumoma The most important 


symptom is the occurrence of violent attacks of dyspnea 
usually accompamed by cyanosis lastmg from a few 
hours to a few daj s 

As regards physical signs multiple small cysts present 
the appearance of bronchiectasis while one or more 
large cysts show the signs of pneumothorax with occa- 
sionally considerable displacement of the heart and 
mediastinum to the healthy side The diagnosis can 
usually be made by x ray exaramation The prognosis 
IS probably not so bad as the older writers would lead 
one to expect 

As regards treatment the question must be consid- 
ered as to whether puncture of the cyst is desirable m 
those cases m which physical and x ray examination has 
shown that there is a considerably increased pressure 
in the cyst In most cases however puncture of the 
cyst followed by permanent dramage is indicated 

An Infected Cystic Lung Ench Zdansky R5nt- 
genpraxis, Februarj , 1935, 7, 79-85 

Multiple cysts of the lung are either congemtal 
or due to bronchiectases acquired in chddhood The 
roentgenologic appearance is markedly characteristic 
The patients suffer often from compheatmg attacks of 
bronchitis Horizontal fluid levels may indicate the 
presence of secretion When the lung tissue becomes 
infected roentgenograms show areas of infiltration 
around the cjists pleuritic thickenmg and secondary 
bronchiectasis It seems certain that this anomaly is 
by no means alwajrs harmless to the patient 

Hans W Hefkb, M D 

THE PROSTATE 

Prostatic Calculi L H Baretz Urol and Cutan 
Rev , October 1934 38, 703-706 (Reprmted by 
permission from British Med Jour Jan 26 1935 
p 16 of Epitome of Current Medical Literature ) 
The author who records an illustrative case states 
that prostatic calculi are not uncommon Accordmg 
to Kretschmer they are most frequently found in the 
fifth decade the youngest m his series bemg a man of 
21 and the oldest one aged 76 Venereal disease plays 
only a mmor part in their causation Their average 
number is fix e to ten and their average size from one- 
sixteenth to one eighth mch Thej are usually brown 
or brownish black m color and frequently have an 
iridescent sheen The outer layers generallj consist of 
calcium phosphate or other earthy salts such as am- 
momo-magnesium phosphate and calcium carbonate 
Occasionally urates and oxalates are found The 
ordmary sjrmptoms are permeal or rectal discomfort 
urgency frequencj, and difficulty m micturition 
Sjmptoms of an associated prostatic hypertrophy may 
be present Sometimes there are no sjTnptoms at all 
The diagnosis is established bj rectal examination 
and x-raj-s In mild cases prostatie massage is indicated, 
ns it maj express a small calculus into the urethra 
In severe cases operation by the perineal or suprapubic 
route IS required Baretz’s case was that of a man 
aged 05 from whom more than 180 prostatic calculi 
and enlarged prostatic lobes were removed by supra- 
pubic cj stotomj 
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foUowmg irradiation In all probability non specific 
antibodies are formed Aminoacids and trypsin are 
increased following irradiation No reaction could 
be found m the small blood vessels as studied on the 
ear of the rabbit The analgestic effect of roentgen 
m>'s in inflammatory diseases raaj be due to the in- 
fluence of decomposed proteins and lipoids on the 
nerve ends 

Ernst A Pohlk M D , Ph D 

THE KNEE JOINT 

Pellegnni-Stieda s Disease (Post traumatic Calcifica 
tion of the Collateral Tibial Ligament of the Knee) 
Max Ritvo and Joseph RcsniL Am Jour Roent- 
genol and Rad Thcr August, 1934, 32, 189-195 
Pellcgnni-Stieda’s disease is a post traumatic cal 
cium deposit in the region of the collateral tibial liga- 
ment of the knee and roentgcnologically is seen medial 
to the inner condyle of the femur The calcification is 
not snsible until tno necks or more after the injury, 
therefore, repeated roentgen studies are necessary 
Pellegnni made the first report in 1905 and Stieda, in 
dependently, in 1908 

This condition may be produced by direct or indirect 
trauma, severe or slight Microscopically, the calcified 
mass IS defimtely bony in character Directly follow- 
ing the trauma the symptoms are those following mjury 
to the knee but the> fail to subside In those of 
months or years’ duration there is hmitation of motion 
of the knee joint A sense of resistance and thickening 
IS present over the inner aspect of the knee. The mass 
may be palpable and shghtly movable Tenderness is 
not necessarily present m the late stages 

Roentgcnologically the mass is usually a semilunar 
calcification just medial to the inner condyle of the fe 
mur, but the shape and size may vary and enlarges as 
disease progresses The older the condition, the denser 
It becomes There is never any connection to the fe- 
mur This IS an important differential point 
Treatment in the acute stage consists of rest and 
physiotherapy, as m subdeltoid bursitis, and, if this 
f ails surgery is advised Reports on 11 of the au 
thors’ cases are included 

S M Atkins. M D 

THE LUNGS 

The Situation of the Pleural Exudate m Obstructive 
Atelectasis of the Lung Nils TVestermark Acta 
Radiologica, 1936, 16, 346-353 

The author reports 13 additional cases of paradoxical 
situation of free pleural exudate associated with massive 
collapse of the lung Jacobieus and the author have 
previously reported five cases of the same condition 
m which the occlusion which led to the massive pul 
monary collapse was due to bronchial cancer In the 
present senes of 13 cases, bronchial occlusion resulted 
from bronchial cancer m six cases, from tuberculosis 

in four cases, from pletiro-pneumonia and bronchiecta 

SIS in two cases and from trauma in the lung m one 
case In the 18 cases observed b> the author the free 
exudate had a sharp upper border which extended 


obhquely laterally and downward instead of, as usual, 

obhquely medially and downward 

The situation of the free pleural exudate was found 
to vaiy, depending particularly on the site of the ob- 
structive atelectasis and to a certam extent on the 
amount of exudate and atelectasis and their relation 
to one another When the atelectasis was noted in the 
lower and nuddle lobes or in the antenor infenor part 
of the left upper lobe, the ex-udate was always situated 
near the atelectasis With atelectasis of the postenor 
medial portion of the lower lobe, the exudate lay 
postenorly and medially TOth atelectatic involve- 
ment of the middle lobe or lower part of the left upper 
lobe the exudate was found anteriorly and mediall) 
RTien the shadow of the exudate partiallj or com 
plctely covers the area of obstructive atelectasis, a 
determination of the position of the exudate enables 
one to diagnose the site of the atelectasis and thus of 
the one or more occluded bronchi 
In the author’s opinion the situation of the free 
pleural exudate is determined by the following factors 
(1) the weight of the exudate (2) the compressibihty 
of the surroundmg tissues especially of the lungs (3) 
the retractivity of the lung and (4) the pressure condi 
tions within the pleural cavity It is believed that the 
lung has its greatest retraetivity m the penphery far 
from the hilus It, therefore, follows that the basal 
lateral, and postenor portions of the lower lobe are the 
most compressible and have the greatest power of 
retraction m the normal lung With the patient in an 
upnght position the exudate m the case of the normal 
lung IS situated mfenorly, laterally, and postenorly 
and gives the picture of a massive density which on a 
frontal view has an upper border ninning obhquely 
medially and downward On the lateral view the 
exudate is situated mainly postenorly and has a 
border which passes obhquely autenorly and downward 
These findings however are dependent upon the 
preservation of the normal elasticity and negative pres 
sure in the pleural cavity If that elasticity is inter 
fered with for any reason or the negative mtrapleural 
pressure changed, the roentgen appearance of the 
fluid wolf take on a different form 
In an obstructive atelectasis m a case in which the 
medial portions of the lung close to the hilum are 
collapsed and retracted, the exudate must take a 
corresponding position as the retraetivity is greatest 
in these portions WTien obstructive atelectasis occurs 
m the lower and middle lobes, the exudate is situated 
close to the collapsed parts as these lobes arc re 
tracted and have the greatest capacity of retraction 
In the case of obstructive atelectasis of the upper lobe 
the volume of the upper parts of the lung is decreased 
and the decrease is compensated for by the expansion 
of the aereated portions ItTien an exudate dex elops 
these expanded portions of the lung are first reduced to 
thew normal size before they are compressed The 
exudate must then first he under the lower lobe before 
the latter is compressed. The lower lobe will then 
float on the exudate and leave more room medially 
than laterally so that most of the exudate is situated 
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The author regards the presence or absence of 
metastatic nodes as important as the g^ross and micro- 
scopic characteristics of the lesion m outlmmg treatment 
for an epithelioma of the skm If nodes are present he 
favors diathermic coagulation followed at once by 
roentgen rays, otherwise, diathermy alone can be used 
This method of treatment has given satisfactory 
results over a period of two years 

E T Leddi , M D 

THE SKULL 

Interpretation of Ventriculograms with Special 
Reference to Tumors of the Temporal Lobe A 
Torlaldsen and A H Pme Am Jour Roentgenol 
and Rad Ther August, 1934, 32, 145-153 

In encephalography the authors mject m the third or 
fourth lumbar mterspace, with the patient m a sittmg 
position, and routinely take the followmg views 
anteroposterior, with the brow up, lateral, with the 
brow up , stereoscopic films with right and left side up , 
one postero anterior with occiput up , lateral with occi- 
put up, and anteroposterior with forehead up One of 
the two anteropostenors is given a shorter develop- 
ment, to demonstrate the hghter shadows caused bj 
the anterior horns The patient’s head must be maneu- 
vered so that the gas fills the parts of the ventncles to 
be shown 

The lateral ventricle is divided arbitrarily mto six 
portions which can be recognized m the antero-postenor 
view The lateral view shows the upper outlme of the 
lateral ventncle followmg the outhne of the skull 
m a dohchocephalic it is less curved than that of a 
brachycephahc 

In tumors of the temporal lobe both lateral ventncles 
are pushed to the opposite side for a considerable de- 
gree The upper part of the third is likewise displaced, 
but the lower part remains anchored to the mid hne 
with a concavity toward the tumor Dilation of the 
lateral ventncles and sometimes of the third occurs on 
the side opposite the neoplasm and compression on the 
same side The antenor horn is unaffected The ven- 
tncle of the affected side is lower than its fellow and the 
roof appears flattened, even concave at times The 
descending horn of the affected side is compressed early 
and }f seen is pushed upward and toward the opposite 
side Very instructive drawmgs and roentgenograms 
accompan> this paper 

S M Atkins M D 


Treatment of Basal Fractures of the Skull Hesse 
Munch med Wchnschr Oct 19, 1934 81, 1605-100S 
{Repnntcdb> permission from Bntish Med Jour ,Feb 2 
1935 p 20 of Epitome of Current Medical Literature ) 
The author wnting from the standpoint of an oto- 
rhmologist expresses the following views concerning 
treatment of fractures of the base of the skull Conser- 
vative treatment in the presence of fractures mv olvung 
the aural nasal or accessory nasal cavnties is fraught 
with very considerable risk of a late meningitis which is 
almost invanablj fatal AccordingI> a special rhino- 
scopic and otoscopic investigation should be done in the 


early stage and x ray films should be made from the 
appropriate special angles when fractures of the middle 
ear, petrous-temporal, or accessory sinuses seem likely 
Not aU basal fractures are to be detected radiologically 
especially those of the roof of the ethmoid, the postenor 
wall of the frontal sinus, or the roof of the sphenoid In 
general, prophylactic operation (exploration and clear- 
ing) should be done m commmuted or splmter fractures 
involvmg the ear or nasal cavities In clean-cut frac- 
tures near the mternal ear expectant treatment is justi- 
fied except (1) when chronic suppuration of the ear ante- 
dates the accident or (2) when the fracture opens into 
the middle ear Clean-cut fractures involving the roof 
or posterior wall of the accessory nasal smuses justify 
operation, for intracramal infection is then easier than 
in fractures affecting the ear X-ray proof of veding of 
the frontal ethmoidal or sphenoidal smuses mdicates 
the possible combination of effusion of blood with small 
basal fissures, opemng of the sinus by draimng the 
hematoma wdl prevent its suppuration On the whole 
Hesse does not doubt that it is considerably less dan- 
gerous in the cases mentioned to open up to the fracture 
from the temporal zone or from the accessory sinuses 
than to risk the late onset of serious mtracraniad com- 
phcations 


Form Size and Position of the Maxillary Smus at 
Various Ages Studied by Means of Roentgenograms of 
the Skull H Jobe Sedwick Am Jour Roentgenol 
and Rad Ther , August, 1934 32, 154-160 

A detailed study of the size, shape, position varia- 
tion, and measurements of the maxillary smuses at 
various ages was made roentgenologically Of the 
group exammed 80 were triangular 42 oval, 33 
irregular, 9 oblong and 9, square The sizes shapes 
and positions varied not only m different mdividuals 
but m each side of the same mdmdual The smus 
makes its appearance about the tenth week of fetal 
life and reaches the maximum size durmg the third 
decade of life and does not mcrease thereafter 

S M Atkins M D 

THE STOJvIACH 

The Stomach and Duodenum after Operation S 
Cochrane Shanks British Med Jour Dec 8, 1934 
No 3857, 1032-1037 

The stomach and duodenum after operation present 
on roentgen evammation many normal variations which 
must be differentiated from pathologc conditions 
The screen exammation and the demonstration of the 
mucosal relief pattern assume even greater importance 
than m the exammation of the mtact stomach Of 
great assistance is the operaUve record of the precise 
tjT>c of surgeal procedure performed on each case 
The author has divided these post-operative cases 
from a radiographic pomt of vnew mto three general 
classes as follows (1) sphinctenc control retained 
(2) sphmctenc control partlj retained (3) sphmcteric 
control abolished In the group with retention of 
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RADIATION EFFECTS 

Blood Disease as a Result of Irradiation Heinz 
N Bnnnitzer Strahlentherapie, 1935, 52, 699 
The author presents a bnef compilation of the various 
effects of roentgen rays and radio active substances on 
the blood, including the blood diseases caused by ir- 
radiation It IS arranged imder the following headings 
Biologic effect of roentgen rays on blood and blood 
forming organs m expenmental animals and in man, 
blood changes in professional workers and blood diseases 
caused by irradiation, blood changes following thera- 
peutic exposures, aggrav ation of polycythemia fol o\v 
ing roentgen treatment A very complete bibliography 
IS appended 

Ernst A Pohle, M D , Ph D 


The Biologic Ststemic Effect of Irradiation R 
Reding Strahlentherapie 1935, 52, 545-601 
This IS a cntical review of the literature dealing with 
the systemic effect of roentgen rays Changes in the 
blood sugar, pw, calaum and other mmerals, lactic 
acid, hpoids, nitrogen metabolism reticulo-endothehal 
system the autonomic nerve system, and the blood are 
considered WTiile this paper is not suitable for a 
bnef abstract, it is recommended for study m the 
ongmal because it gives a good conception of the present 
status of our knowledge An extensive bibliography 
IS appended 

Ernst A Pohle, M D , Ph D 
RADIUM 

Results of Radium Irradiation of Blood Vessels m 
Circulatory Disturbances Wilhelm Schloss Strahlen 
therapie 1935 52, 662-655 
The author treated 150 patients ivith arculatory 
disturbances 138 were males and 12, females There 
were 68 cases of mtermittent claudication, 30 cases of 
endartentis obliterans 25 cases of arteriosclerosis 
and 27 cases of diabetic gangrene Superficial radium 
application was followed by disappearance of the 
symptoms m 40 cases while 12 were improved but 
only temporarily relieved from symptoms 46 were 
improved permanently, 12 temporarily and 40 were 
not benefited The hypothesis is advanced that 
irradiation produces a hormone called menformon , 

It has been shown by Snapper that this hormone im 
proves the arculation m both men and women 

Ernst A Pohle, M D , Ph D 


The Dose Distribution in a Circular Surface Ap- 
plicator H D Griffith and Karl G Zimmer Strah 
lentherapie, 1935 52, 671 

The authors calculated the distribution of radiant 
energy from a circular radium applicator and compared 
It with the values obtamed by means of an ionization 
chamber (Sievert condenser type) After certam cor- 
rections were made the two values agreed fawly well 


A method is described which permits a homogeneous 
Intensity distribution 

Ernst A Pohle, M D , Ph D 

RESPIRATORY TRACT 

Bronchography A Beutel Rontgenprans, March 
1935, 7, 157-167 

The author says that 40 per cent lodipm (Merck) or 
hpiodol (Lafay ) is used for bronchography If an 
idiosyncrasy agamst iodine exists, a bromide-oil mix 
ture may be used Transglottic myection is the best 
and simplest method In more than 500 bronchogra 
phies done by the author there has been no comphea 
tion except occasionally a shght rise m temperature. 
The trachea may be mvestigated also by this method 
A case of papillomatosis of the trachea is desenbed, the 
first one to be diagnosed roentgenologically 
Bronchiectases are the most frequent mdications for 
broacbogmpby, and important horn a diagnostic stand 
pomt m that bronchiectases which are not visible in flat 
films may be shown by this method Exact localiza 
tion and determination of the extent of the bronchiec- 
tases may be found only by this method when dimeal 
examination, because of hemoptysis is negative In 
other cases the chmeal diagnosis may be bronchiectasis, 
but a bronchography shows no evidence of that disease 
and the diagnosis must then be putnd bronchitis Cyl 
mdncal bronchiectasis shows the picture of a tree with- 
out leaves because there is no alveolar filling Qub 
hke bronchiectases are much hke the saccular type. 
These are either completely filled or may show a fluid 
level Large bronchiectatic cavities may be single or 
multiple and are often hidden behind liver or heart on 
flat films In bronchiectases as m larger cavities a 
hpiodol-filhng may occasionally not take place when 
the bronchus is occluded by secretion blood, etc A 
cystic lung has been described by the author 
Bronchography is of comparatively small value for 
the diagnosis of abscess cantics, plam roentgenograms 
are usually sufficient 

For the exact localization of fistulas, the mjection of 
contrast material is of great value, but one must remem 
ber that non filhng does not mean non-existence of a 
fistulous tract Esophageal-bronchial fistulas are usu- 
ally discovered by givmg a barium meal, next in fre- 
quency are bronchopleural fistulas 
Extrabronchia! expansive processes may compress or 
displace parts of a bronchus, and bronchograras are 
occasionally of diagnostic help 

lutrabronchial tumors may show no changes on flat 
chest films A bronchogram often allows an easy di 
agnosis Several iflustrations show the different types 
of bronchial tumors 

Hans W Hepke M D 

THE SKIN 

Physical Therapy of Cutaneous Epitbehoma Bruno 
Faccim Areh di Radiol , September October 1934 
10, 553-563 
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found m the fifth and sixth decade, a roentgen examina- 
tion should be made immediately The absence of 
free hydrochlonc acid is not pathognomonic 50 per 
cent of the cases showed free hydrochlonc acid m a 
group reported by Hartment of the Mayo Chmc 
Only 25 per cent of cancers of the stomach are operable 
when first diagnosed In a group of 278 cases of the 
operable type, with no lymphatic involvement, a 5- 
year cure was obtained by Balfour in 50 per cent 

S M Atkins M D 

SYltlPATHETlC NERVOUS SYSTEM 

Roentgen Therapy of the Sympathetic Nervous 
System Delherm and Beau Strahlentherapie, 1935, 
52, 629-045 

Exposure of parts of the sympathetic nervous sys 
tern may be beneficial m a number of diseases In 
pruntus am and vulvn the local area receives 1 H 
per field (80 K V , 5 mm Al) until the total dose reaches 
1 000 R * The sacral area is exposed m the same 
manner with 120 KV through 8 mm Al In a 
number of skm diseases, as for mstance, lichen vitiligo 
psonasis, warts eczema keloids and certam forms of 
lupus exposure of the spme (D 4 L 3, and L 4, ganglion 
stellatum) and the involved area with 500 R through 
0 5 Al are recommended In x asomotor disturbances 
and Reynaud s disease the authors used a radiation 
of moderate penetration directed to the cervical and 
upper dorsal spine for upper extremities and to D 10 
to L 5 for the lower extremities The plexus for each 
area is also exposed The filtration vanes from 2 to 
8 mm Al and the doses amount to from 400 to 500 R 
per sittmg up to a total dose of from 1 600 to 2 000 R 
There is an mterval of six weeks between senes In 
angma pectons an exposure of the heart and aorta 
mcludmg the ganglion stellatum to irradiation of 
moderate penetration is often helpful The dose is 
from 300 to 500 R per sittmg there are three sittmgs 
per week with a total dose of from 3,000 to 6,000 R 
per field Hypertension is treated accordmg to the 
technic of Zimmem and Cottenot by exposing the 
adrenals In artcntis obliterans the upper or loivcr 
spme IS exposed depending on whether the upper or 
lower extremities are involved Technic 100-180 
K V , 5 mm Al or 0 25 mm Zn one erj thema dose per 
week which may be repeated six times In a senes 
of 34 cases there vierc 33 3 per cent cures 33 3 per 
cent improvements and 33 4 per cent failures In 
addition to the treatment of the spme the penpheral 
plexus IS also exposed In asthma and hay fe\ cr good 
results were observed after exposure of the mediastinum 
and the spleen 500 R are given every second day up 
to a total dose of 3 000 R In n hooping cough 
irradiation of the mediastinum may also be beneficial 
B ell recognized is the use of roentgen my s in the treat- 
ment of herpes zoster both the spine as well ns the 
involved area may be exposed In syrmgomyelia and 

‘ Doses expressed m this article arc in French R, 2 2 
French R correspond to 1 international r 


tabes, good results — at least temporarily — may be 
expected In a number of endoenne disturbances, 
roentgen rays can also be of value as a supplementary 
treatment In the last part of the article the blood 
changes seen follovvnng irradiation as w ell as some of the 
experimental results concernmg the effect of roentgen 
rays on the sympathetic nervous system are briefly 
recorded 

Ernst A Pohle, M D , Ph D 
THE TONSILS 

Roentgen Therapy of Tonsilhtis E D Dubovvyi 
and I K Lusers RSntgenpraxis December 1934 6, 
815-817 

Fifty patients suffenng from tonsillitis have been 
treated by the authors with roentgen rays (210 K V 
4 ma 0 5 mm Cu and 2 mm Al) A skin focus dis- 
tance of 25 cm was used, the field applied yust below 
the angle of the mandible measured 5X6 cm , 100 r 
were given to each field The average patient reacted 
with an increase in temperature and symptoms during 
the first 24 hours after the treatment The day follow 
mg the treatment there was definite improvement sub- 
jectively and objectively In two cases of a tonsillar 
phlegmon the improvement was slower and an abscess 
formed While patients with a follicular tonsillitis are 
usually unable to work lor from three to six days the 
time of disablmg sickness is usually cut down to one or 
two days exceptionally three to four days, after roent- 
gen treatment 

In 90 per cent of chrome recurrent tonsillitis there 
was complete and lasting rehef from x-ray therapy 
Complications due to the treatment with roentgen ray s 
were not noted 

Hans W Hefke, M D 

TUBERCULOSIS, PULMONARY 

Intestinal Tuberculosis of the Ulceratmg or Cica- 
trizing Type and its Relationship to Pulmonary 
Tuberculosis Giovanni da Empoli Arch di Radiol 
September-October 1934 10,481-516 

In the Istituto Diagnostico di Reggio Calabria there 
have been earned out for some years systematic 
roentgenologic gastro-mtesbnal exammations of pa- 
tients wnth pulmonary tuberculosis In this mvestiga- 
tion a high incidence of gastro mtestmal mvolvemont 
has been found The author here reports a detailed 
study made on four such patients and from it he 
emphasizes the value and importance of roentgenologic 
examination 

E T Leddi M D 

TUMORS (DIAGNOSIS) 

Present Status of Diagnosis of Renal Tumors B H 
Nichols Am Jour Roentgenol and Rad Thcr De- 
cember 1934 32, 769-781 (Repnnted by permission 
from Bntish Aled Jour March 2, 1935, p 37 of Epi 
tome of Current Medical Literature ) 
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sphinctenc control the radiographic technic is much 
the same as in the e,\annnaUon of the intact stomach, 
except that spcaal attention should be paid to the 
relief pattern In some of the cases in which only 
partial sphmctcnc control exists and m all of the cases 
m wluch sphinctenc control is abohshcd, some method 
of pressure must be used to occlude the efferent jejunal 
loop and prevent rapid empljung of the stomach To ac- 
complish this the author has devised an adjustable truss 
which consists of a leather-covered spnng band, and an 
adjustable compression pad 
Among the group of cases m which sphmetenc con 
trol IS abohshcd, the operation most frcqucntlj per 
formed and the surgical procedure of choice for simple 
pjlonc obstruction and duodenal ulcer is postenor 
gastro-jejunostomj In the erect position the promi- 
nent feature of this procedure is the immediate passage 
of the opaque medium mto the jejunum The pjlonc 
antrum, distal to the stoma, rarel> fills to anj extent, 
even if the pylorus has not been occluded m a case of 
duodenal ulcer The efferent jejunal loop and the 
coils of jejunum are usually somewhat distended with 
banuffl and a mild permanent dilatation of the upper 
jejimum is normal In the supmc position a pool m 
the fundus may remam for a time bemg there below 
the level of the stoma If the stomach before operation 
was grossly dilated and atomc and its muscle coats 
too atrophied to be restored to the normal, the radio- 
graphic picture after gastro-jejunostomv will be some 
what modified Some ddatation will remain, the m 
dentations of the greater curvature will be less, and 
there will be a tendency to pool formation in the pjlonc 
antrum below the stoma 

Because of the mcompicte filhng of the stomach 
after posterior gastro-jejunostoray the demonstration 
of recurrent duodenal, pylonc, or lesser curvature 
ulcers may be impossible because of the rapid emptymg 
of the stomach The author’s pressure apparatus is 
especially useful m these cases m permitting all por- 
tions of the stomach to fill more completely In 
cases m which there is no obstruction of the pylonc 
canal, the duodenal bulb maj"^ be likewise visualized 
The complications of postenor gastro-jejunostomy 
which may be determined radiographically are as 
follows (1) jejunal dumpmg or dumping stoma ’ 
(2) recurrent lesser curvature duodenal, gastro-jejunal 
or jejunal ulcerations, (3) jejumtis, (4) narrowing of the 
stoma, (5) malposition of the stoma (6) duodenal ileus 
The X ray appearances in antenor gastro jejunostomy 
are substantially the same as those m the pKjstenor 
operation except that m the lateral view the stoma and 
jejunal loop are visible anterior to the stomach and 
two jejunal hmbs afferent and efferent are often out 
Imed below the stomach 

Following Billroth II partial gastrectomy the 
radiographic examination will be similar to that of 
the gastrojejunostomies, except that the pylonc 
antrum will not be visualized The Polya Mojmhan 
partial gastrectomy results m a smaller gastnc stump 
than m the Billroth H operation, and the anastomosis 
will appear to be terramal 


Following complete gastrectomy, radiographic ex 
amination shows the meal passmg from the esophagus 
rapidly through the stoma mto the cods of the jejunum 
Some ddatation of the proximal jejunal loop may be 
seen as noted by Butler in a case six months after 
complete gastrectomy 

J N An*, M D 


An Analysis of One Thousand Consecutive Ex- 
aminations of the Stomach and Duodenum from the 
Clinical Roentgenologic, and Surgical Viewpomts 
with Particular Reference to the Incidence, Diagnosis, 
and Treatment of Gastnc and Duodenal Ulcer and 
Carcinoma of the Stomach Nelson M Percy and 
David S Bedm Am Jour Roentgenol and Rad 
Ther, August, 1934,32 179-1S8 
The division of vital statistics at Washington reveals 
for 1931, 4,978 deaths from ulcer of the stomach, 2,281 
from ulcer of the duodenum, with respective rates of 
4Ji and 1 9 From cancer of the stomach, 25,397, 
or a rate of 21 3 In the authors' 1,000 consecutive 
cases there were 21 gastnc ulcers, 171 duodenal ulcers, 
and 71 cancers Of the gastnc ulcers, 4 I per cent of 
gastnc idcers occurred m the upper third on the lesser 
curvature, 20 8 per cent at the middle third, lesser 
curvature, 12 6 per cent at the lower third on the lesser 
curvature, and 26 6 per cent at the pylorus Of the 
cancers, 8^ per cent occurred at the upper third, 12 3 
per cent at the middle thud, and 78 per cent at the 
lower third The entire stomach was mvolved m 1 3 
percent 

All the gastnc ulcers had pam 85 7 per cent m the 
epigastnum and 14^ per cent diffuse. Nausea oc- 
curred m 52 3 per cent vomitmg m 52 3 per cent, hema 
temesis in 9 5 per cent gas m 57 2 per cent, rehef from 
food, soda, or drugs m 28 5 per cent, occult blood in 
23 8 per cent, weakness m 38 per cent anemia m 9 5 
per cent and loss of weight in 42 8 per cent Dura 
tion of symptoms vaned from twenty years to four 
months 

In duodenal ulcers, 92 4 per cent of the patients had 
pam, of which 75 8 per cent had it m the epigastnc 
and 26 9 per cent m the nght upper quadrant Of the 
painless cases, 70 4 per cent had hemorrhage and 
bleeding Nausea was present ra 52 6 per cent, vomit- 
mg m 56 1 per cent gas m 70 1 per cent, while 54 3 
per cent were reheved by food, soda, or drugs Oc- 
cult blood was present m 46.2 per cent, weakness in 
42 5 per cent, loss of weight in 48 6 per cent The 
duration of symptoms vaned from thirty years to one 
day Of these cases, 32 per cent had had previous 
appendectomies and ISperceot cholecystectomies 
In gastnc cancer 59 per cent were examined first 
oxer SIX months after the onset of symiptoms The 
pain was all epigastnc Nausea vomiting hemateme 
sis and gas were greater m the group under C months 
than m those over For the whole group the longest 
duraUon of symptoms was two j cars the shortest three 
weeks 

The earliest symptoms of cartanoraa were vague 
TtTien gas distress m the epigastnum and nausea are 
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IpROM analysis by means of polanzed 
I - hght it has long been known that 
nerves possess a high degree of 
molecular organization The axis cyhnder 
IS positively birefnngent due to the pres- 
ence of anisotropic material, the optic axis 
of which hes parallel to the long axis of 
the fiber The myelin sheath is con- 
structed of hpoid fluid crystals with optic 
axes perpendicular to the direction of the 
fiber and radially oriented (Schmidt, 18) 
The positive birefringence of the axis 
cyhnder is due presumably to the protem 
neurofibrils which, though nsible in fixed 
and stamed preparations, have never 
been demonstrated in hvmg medullated 
axons under physiological conditions 
(Peterfi, 16) In view of the success wth 
which the \-ray diffraction method for 
fine-structure analysis has been apphed 
to certain other fibrous animal tissues such 
as hair, chitm, connective tissue, etc , it 
IS desirable that full use be made of this 
tool in the case of nerve, particularly since 
modem research on neri'e energetics re- 
veals that impulse propagation takes place 
until but extremely small initial energy^ 

' Wc art greatly jndebtcd for e'rccUent assistance 
in producing the \ ra> patterns with grcatls itnprotcd 
^hnic to Dr J JT Xtrgudich N C Schielti and 
^ ^ Parker of the X raj Lnboratones Department 
of Chemistry, UmtersiU of Illinois and for aid in the 
making of electrical tests to Mr Otto Schmitt, of the 
1 hjsics Department Washington UniecrsiH 


liberation Hill (11) has shown, for 
example, that the heat production imme- 
diately accompanymg the propagated dis- 
turbance m frog nerve at room tempera- 
ture IS so low as to he near the Umit of 
measurement It seems obvious that any 
mediamsm capable of propagatmg an 
electnc potential wave at a velocity of 
30 meters per second so effiaently must 
owe its properties m no small measure to 
the molecular orgamzation which acts as 
the physical substratum for the impulse 
propagation 

Considerable advance has already been 
made m this direction (Herzog and Janke, 
10, Handovsky and Thiessen, S, Han- 
dovsk)'’, 9, and Boehm, 5) Boehm, whose 
work IS the most extensive thus far, ob- 
tamed the followmg results The pattern 
for fresh nerve consists of a rmg with 
mendianal sickles at 4 S A and equatorial 
pomts at 17 A The latter points de- 
crease ivith drymg to 11 A By a com- 
parative study of nerves with varying 
proportions and degrees of development of 
the myehn sheath, axis cyhnder, and con- 
nective tissue, he concluded that the 4 S 
A rmg IS produced by the radial fluid 
cry'stals of the myelm sheath, while the 
17 A equatorial pomts are produced by 
connective tissue Neurofibnls, accord- 
mg to him, either do not exist or have a 
side spacing greater than 25 A (limit of 
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The author reviews \anous aspects of the radiological 
diagnosis of renal tumors, and discusses the relative 
merits of retrograde and excretory urography The 
last-named method often reveals characteristic distor 
tion of the pelvis and cahees in tumors of the kidney 
and provides a fair estnnate of the renal function 
Turthcr examination by a retrograde pyelogram, if 
catheterization of the ureter is possible, maj give much 
added information, and should be cmplojed m all cases 
in which there is any doubt about the diagnosis 
Pneumopy elography has been described as a simple 
procedure, which causes little or no discomfort, and is 
unattended by reactions or danger but Nichols calls 
attention to the possibility of resultant fatal air embo- 
lism He concludes howeter, that, if the catheter is 
not tightly gripped in the ureter (as occurs in cases of 
stricture or ureteral calculus), there is little danger of 
creating a pressure in the kidney that would be at all 
hazardous, since the air vnll flow back into the bladder 
when the pelvis is filled Radiograms are made while 
the air is being injected The author belietes that this 
method has some very distinct advantages in the diag- 
nosis of pelvic tumors or kidney stones 

Pyeloscopy is also of value especially after the ad 
ministration of atropine m cases m which the dclermi 
nation of function has already been achieved or is not 
necessary, it outlines better the deformity of the kid 
ney caused by a renal tumor 
Nichols emphasizes the importance of giving a guarded 
prognosis even though the histopathology of a removed 
tumor IS apparently comforting, and points out that a 
normal radiogram does not eliminate all possibility of 
the existence of a newgrowth in the kidney 


TUMORS (THERAPY) 

Radiation Therapy m Intracramal Tumors A 
L6w-Beer Strahlentherapie, 1935, 52, 017-628 
The present status of roentgen therapy in mtra 
cranial tumors is briefly discussed The author uses 
smgle doses of from 60 to 120 r Irradiation is often 
preceded by spmal puncture to avoid pressure symp 
toms followmg treatment Techmc 180 KV 
from 0 5 to 2 mm Cu Durmg the last four and one 
half years eight menmgeal tumors have been treated 
two of which responded well The author first applied 
three fields of 605 r each, then changed to the satura- 
tion method, and now admmisters 2 400 r total dose 
per field over three areas and repeats this after three 
months Twenty-eight glioma cases were irradiated 
and in 10 there was a defimte prolongation of life 
Three fields are used, 2,700 r was the total dose per 
field, repeated after three months Sometimes severe 
reactions followed a dose of 300 r m one sitting 
Twelve patients having hypophyseal tumors with 
the symptoms of acromegaly have been treated dunng 
the last five years In six of these the eye symptoms 
disappeared completely and three showed temporary 
improvement From three to four fields are apphed, 
and from 1,500 to 2 600 r are given per area (fractional 
dose method) 

Highly radioresistant are the tumors originating m 
Rathkes pouch Four patients of this type were 
seen They were treated through four portals with 
fractional doses of from 1,600 to 3 600 r total dose per 
field In only one case was temporary relief obtained 
Ernst A Pohle, M D Ph D 
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Plate 1 Photomicrographs of nerve tissue prepared as descnbed in text Magnification Figs 1 
to 3 48 X Fig 4 62X Fig lA Bull frog motor root Fig 1-B Cat motor root Fig 2 Branch of 
bull frog saatic Fig 3 Cat sciatic Fig 4 Lobster leg nen'e 


produced no decrease m the action po- 
tential, even when the usual exposure 
tune was trebled, indeed, in several in- 
stances the action potential was shghtly 
increased by the radiation Nert'es tested 
in this manner were the sciatic of the 
frog and motor and sensory roots of the 
bull frog and cat 

Selcctwu of Malenal — Boehm’s choice 
of material tnth nhich to make a com- 
paratn e stud}, of the r61e of axis cylinder, 
m\ elm sheath, and connectu e tissue m as in- 
complete The structures to which physi- 
ological interest attaches are the myehn 
sheatli and axis cylinder, and nen^e types 


should have been selected so that at least 
one representative type contained these two 
structures well developed, but no connec- 
tive tissue To provide such types we chose 
the foUowmg tissues corpus callosum, 
motor roots, sensory roots, saatic nerve 
The corpus callosum may be regarded as 
the simplest type of medullated matenal, 
containmg not only no connective tissue, 
with the exception of gha cells, the chemi- 
cal nature of which is uncertain, but also 
no sheaths of Henle or Schwann, more- 
over, the axis cylinder is not interrupted 
by nodes of Ran\ner The motor roots 
of the cat are practically entirely free of 
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his apparatus) , the avis cyhnder is a tube 
filled with a structureless, rather viscous 
gel 

Schmitt and Wade (19. 21, 22) found 
that nerve shows stnkmg thermal shorten- 
ing and reacts to solvating and desolvat- 
mg agents m a manner similar to that of 
other fibrous tissues such as tendon 
These effects were thought to be due, at 
least partially, to the a\is cylmder In 
view of the recent work on the sigmficance 
of thermal shortemng and swellmg of 
fibrous tissues (see particularly Meyer, 
15, and Kuentzel and Prakke, 13), this 
mdicated a certain degree of orientation 
m the fresh axis cyhnder We entered 
upon the present work not only ivith the 
hope of obtaimng further information 
regarding the structure of the axis cylmder 
but also because of the feehng that by 
improved techmc more details of the fine 
structure of nerve might be acquired by 
the diffraction method, the number of 
spaangs reported by Boehm and others 
being disappointingly few 

METHODS AND APPARATUS 

Since the spaangs m nerve are large 
it IS desirable to use large wave lengths 
In this work the Ka radiation of copper 
was used as obtamed from a Phihps Me- 
talix tube operated at 35-40 K V and 
20-25 milhamperes The film was held 
m a flat holder, the distance from specimen 
to film varymg with the experiment, in 
most cases the distance was 3 centimeters 
The diameter of the pinholes depended 
also upon the type of expenment bemg 
performed At distances of 3 cm both 
front and back pinholes were 0 6 mm m 
diameter For work on large spacmgs 
(specimen-to-fihn distances up to 20 cm ) 
the pinholes were reduced to a diameter 
of 0 2 mdlimeter The lead beads were 
always as small as possible and were very 
carefully centered before each exposure 
These precautions with bead and pinhole 
size are of great importance Boehm, usmg 
2 mm pinholes, failed to obsen^e the large 
equatonal pomts at 40-45 A and thus was 


led to an incorrect mterpretation of certain 
features of the remainder of the pattern 
Dned preparations were simply laid over 
the pinhole and held attached by means 
of plasticene For short exposures the 
patterns of fresh nerves were obtained in 
a sumlar manner except that the nerve 
was kept moist by frequent spraying with 
Rmger solution from an atonuzer At 
large specimen-to-film distances when the 
tune of exposure was prolonged the ner^'e 
was suspended on a thm glass stirrup and 
kept m a moist chamber of very small 
volume to prevent drymg The stirrup 
was connected to a mechamsm by means 
of which the nerv'e could be moved m 
front of the pinhole so as to change the 
radiated point frequently The moist 
chamber was promded with glass wmdows 
approximately 5^ in thickness 
Boehm, as a result of his work on muscle 
(4), which mdicated that the radiation 
has a deadedly toxic effect, took the 
precaution of changmg the radiated region 
of the nerve durmg the exposure This is 
obviously an important point, and we 
determmed its sigmficance at the outset 
of our work If the radiation produces 
artifiaal changes, the patterns resulting 
may likewise be patterns of the artifacts 
To test this point under the worst possible 
conditions we simply laid a fresh nen^e, 
still connected to its muscle, over the 
pinhole, keeping the muscle and unexposed 
portions of the nerve moist with cotton 
soaked m Rmger solution and moistening 
the exposed portion of the nerve with an 
atomizer frequently Using the threshold 
method it was foimd that radiatmg sulR- 
aently long to obtam a good pattern (10 
min ), ivithout changmg the radiated spot, 
had no effect whatever on the irritability 
of the nen e as measured by the threshold 
method This method, however, tests 
the condition of the most imtable fibers 
only To obtain information on the condi- 
tion of the neiv-e as a whole, action po- 
tentials were measured ivith the cathode- 
ray oscillograph before and after radiation 
The results show that as long as the ner\ e 
ivas not allowed to drv, the radiation 
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Plate 3 Fig S Fresh medullated nerve a 47 4 mendianallj sickled nngs 6 94 A niendianal 
spot c 15 5 A equatonal point d large-spacing equatonal points Fig 9 Stretched and dried mcdul- 
lated nerv c a mcndianalb accentuated rings at 4^0 4 07 5J20 and 5 S A , 6 10 A mendianally accen- 
tuated nng c 11 5 \ equatonal point, d large-spacing equatorially accentuated nngs Fig 10 Lobster 
or cnb claw or leg nerves dehjdratcd m alcohol under tension a, 4 2 A nng, b 48 k nng, c, 11 5 A 
equatorial sickle Fig 11 Artificial fiber made bv spinning nuclcoprotein solutions (neutral soluble c\- 
tract or ncurostromm from dned lobster nerv es or cow spinal cord) into alcoholic acetic acid a 4 S A 
nng b 9 1-11 5 A ring c 23 A nng, d 4S A nng 
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cm: unHpr 'V'anous conditions Dislsncc froni spccinicn to film (D) 
Plate 2 Diffraction patterns ^ alteration in size Fiber axis is scrtical in each case 

= 3 0 cm All patterns are reprodu^ without alte^.on ra s ^ callosum Fig 12 

Fig 5 Fresh frog sciatic F'S ^ Fresh ^ Cat sciatic dehydrated in alcohol under tension Fig 

Cat corpus callosum dned in d^ic^or F^ Fig 15 Frog sciatic deh>drated b> the 

14 bSi frog motor root dehy toted in alwh^^d^^t^mn^^ i.„bster claw nerae dried in 

toi'c^^^'^Fig'^S^ *tob“ er iSfv nen e deh>drated in alcohol under tension 
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points apparently become elongated into 
sickles, but this spaang is so close to the 
central spot at 3 cm distance that its 
behavior with drying must be studied at 
greater distances The 4 7 A ring be- 
comes very considerably broader and 
there is a tendency toward mhomogeneity 
(this effect is accentuated m stretched 
nerves and will be described later) 

It IS obnous, both from the 4 7 and 
40-45 A spacmgs, that drying produced 
considerable disonentation instead of sharp- 
ening the picture as might have been 
expected It is a well known fact of cyto- 
logical technic that if dehydration is 
produced too rapidly, distortion of the 
onentation of fine fibnls may result We, 
therefore, tried a method of very slow 
dehydration m which the fresh nerves, 
held stretched out by a 5-gram waght, 
were transferred to 35 per cent alcohol and 
thence by very slowly increasing alcohol 
concentrations eventually into absolute 
alcohol (the entire process usually lasted 
about four days) The nerves were then 
allowed to remam in absolute alcohol for 
a penod of weeks ivith occasional renewal 
of the solution Bull frog motor and 
sensory roots and green frog sciatics so 
treated yielded patterns m which equa- 
tonal siddes at 11-12 A were proimnent, 
whereas the 4 7 and 40-45 A spaangs 
were fainter and entirely unonented In 
cat saatic and cat vagus ners'es, aside 
from the 11-12 A sickles, thin, clear, 
mendianal sickles appeared at about 2 7 
A In Figures 13 and 14 are given typical 
patterns of alcohol-dned medullated 
nerves 

We also tned the effect of the liquid 
air freezing-drying technic^ which is said 
to dehydrate tissues with a minimum of 
distortion, but the results indicated as 
much if not more disonentation than that 
produced by plain drying in the desiccator 
(Fig 15) 

2 Non-mcdnUated Nerves — It is in- 
teresting to note the changes in tlie diffrac- 

’ The frog scntics and spinal cords were prepared 
according to thes technic bj Dr G H Scott to whom 
■nc Wish to express our appreciation 


tion pattern which occur as the claw or 
leg nen'^es of the lobster are slowly dned 
m a desiccator The first change is the 
fadmg and disappearance of the inner 
water nng With further drymg, before 
the water nng at 3 3 A disappears, a 
rather famt nng appears in the neighbor- 
hood of 9-11 A After complete drying, 
along with numerous salt rmgs, a new 
nng at approximately 4 7 A appears 
This nng, which is qmte broad, appeared 
m several mstances to be resolved mto 
separate nngs at about 4 2 and 4 8 A 

Even when stretched and dned, lobster 
nerve shows httle tendency toward fiber- 
mg In a few mstances the 11 5 A rmg 
appeared to be mtensified at the equator, 
but the onentation must have been very 
weak However, claw nerves slowly dehy- 
drated m alcohol under tension by the pro- 
cess desenbed above showed sharply sickled 
equatonal spaangs between 11 and 13 A 
The nng at 4 7 A is very much famter 
m these nerves than in those dned in a 
desiccator and faint, thin, mendianal 
sickles appear at 2 8 A The large equa- 
tonal spacmg at 45 A was not observed 
m lobster nerves, although m a few in- 
stances its presence has been suspected 
Figures 16 to 18 show the vanous types 
of lobster nerve patterns, while Figure 
10 diagrams the alcohol-dned lobster 
nerve pattern 

Inter prelahon of Nerve Patterns — These 
patterns of fresh and dned medullated 
and non-medullated nerves were pre- 
luously mterpreted as follows (20) In 
the first place it was pomted out that the 
15 5 A equatonal pomts of fresh medul- 
lated nen’^es are not due exclusively to 
connective tissue, as claimed by Boehm 
If this were true, then, in our senes, fresh 
saatics should show the spaang best 
and spinal roots and corpus callosum not 
at all Just the opposite is the case The 
clearest and best onented examples of 
this spaang were obtained ivith fresh 
corpus callosum and spinal roots The 
remote possibihtj’’ that the thin epineural 
sheatli of spinal roofs, which does show 
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connective tissue In the frog there is a 
thin outer membrane envelopmg the roots, 
and mterfibnllary connective tissue is 
very scanty The Schwann sheath is 
present and the axis cylinder is interrupted 
by nodes of Ranvier The sensory roots 
resemble the motor roots except that there 
IS slightly more mterfibnllary connective 
bssue, the amoimt being small as com- 
pared with penpheral nerve In the 
sciatic, the connective tissue is said to 
constitute over half the bulk of the nen^e 
To check the statements found in the 
hterature regarding the structure of these 
nerves we made a histological examination 
of the vanous types under discussion ivith 
methods designed to differentiate con- 
nective tissue - Immediately after ob- 
taimng a diffraction pattern each nerve 
was plunged into formol-Zenker solution 
and after embedding m paraffin, sectioned 
and stamed Figures 1 to 3 show the 
great difference m amount of the connec- 
tive tissue m spmal roots and sciatics 
The present senes provides an excellent 
opportunity to study the possible onenta- 
tion, not only m myehn sheath, axis 
cylmder, and mterfibnllary connective 
tissue, but also m the Schwann sheath 
The leg and claw nerves of the lobster and 
crab were used as examples of non-medul- 
lated types (see Fig 4) 

EXPERIMENTAL RESULTS 

The nerve patterns about to be de- 
senbed were obtamed with 0 6 mm pin- 
holes and with the film 3 cm from the 
specimen Details of the larger spacings 
obtamed at long specimen-to-film dis- 
tances wiU be given m a later section 

Fresh Nerve 

1 Medullated Nerve— It is significant 
that the patterns obtamed from each 
type of medullated nerve were essentially 
similar Included m the senes were cat 
corpus callosum, motor and sensory roots, 

’ We are much mdebted to Dr James O Leap' for 
advice and assistance with the neurohistological 
technic. 


spinal cord, saatic and vagus, bull frog 
spinal cord, motor and sensory roots and 
sciatic, and green frog sciatic Typical 
patterns are reproduced m Figures 5 to 7 
Aside from the water halo at 3 3 A , fresh 
medullated nerve patterns show a ring 
with mendianal sickles at 4 6-4 8 A, 
together with equatonal pomts at about 
15 5 and 40-45 A The equatorial spac- 
mgs tend to elongate mto sickles and 
under certam conditions even mto rmgs 
They were seen as clear-cut points best 
in corpus callosum and spmal roots 
There is usually also a very diffuse nng 
or halo at from 7 5 to 10 5 A While this 
halo may have several ongins it is possible 
that the proteins of nerve may be re- 
sponsible for the larger spaang In a 
number of favorable photographs of corpus 
callosum and spmal roots it was possible 
to distmgmsb a mendianal spacmg at about 
9 4 A The location of the vanous spots 
and nngs are mdicated on the ideahzed 
diagram. Figure 8 

2 Non-medntlcted Nerve — ^The pattern 
obtamed from fresh leg or claw nerves of 
the lobster or crab consists merely of two 
diffuse water halos, one at 3 3 A and the 
other extendmg between the approximate 
limits 5-16 A The latter halo doubtless 
corresponds to that desenbed by Thibaud 
and Tnllat (26) as resultmg from the 
contmuous radiation of the x-ray source 
when thick scattering materials are em- 
ployed 

Dried Nerve 

Drymg was usually accomphshed by 
banging the freshly dissected nerve m a 
desiccator with a small weight attached to 
prevent curlmg 

1 Medullated Nerve — Perhaps the 
pnnapal change m the patterns of fresh 
nerve with drymg concerns the 15 5 A 
equatonal points or sickles With simple 
drying, these pomts disappear or become 
extremely faint Coinadent with this 
fadmg, a new spacing, somewhat equaton- 
ally accentuated but appearing usually as 
a nng, can be seen at approximately 115 
A (Fig 12) The 4CW5 A equatonal 
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positive birefnngence, or the Schwann drying would indicate intramicellar swell- 
sheath may be responsible for the spacmg mg Smce connective tissue was ruled 
IS ruled out by the clearness of the pomts out as the source of the lo o A points. 



Fig 28 Companson of theoretical and experimental curves of intensity of the 4 7 A 
nng I represents intensities relati\e to that on the equator, d represents the angle 
of departure from the meridian, T is the theoretical curve £ is the curve obtamed from 
densitometer readings of a tjpical pattern of fresh medullatcd nerve For further 
detmls sec text 


m corpus callosum, vhich is devoid of 
such sheaths 

It IS impossible to say that connective 
tissue m such neri'^es as the saatic does 
not contribute to the spaang at 15-17 A 
typical of medullated nerve That this 
contnbution must be small, however, is 
indicated by the fact that even fresh 
muscle, which is nch m connective tissue, 
jnelds no such characteristic spacmg 
(Boehm, 4) 

The analog)’^ with collagen fibrils, pointed 
out by Boehm, is stnkmg In nerv’^es, just 
as in collagen, dn,nng causes the disap- 
pearance of the 15-17 A spacmg and the 
appearance of a more or less oriented 
equatorial spaang at 11-13 A On the 
assumption that protein fibrils are the 
cause of both spacmgs, the deaease ivith 


the tentative xnew was taken that this 
spacmg IS produced by axis cylmder pro- 
tems This Anew was strengthened by the 
fact that while, to be sure, no pomts at 
15 5 A Avere obtained m fresh lobster 
nerv^e, A’^ery clear equatorial pomts and 
sickles at 11-13 A Avere gotten from 
lobster and crab nerve slowly dehydrated 
under tension m alcohol Crab claw nen’^e 
IS said by Boehm to be practically 100 
per cent axis cylmder matenal That the 
4 7 A rmg Avith mendianal sickles may 
be another protem spacmg, presumably 
representing penodiaties along the lengths 
of much folded chams, was suggested 
largety because this spacmg n as found also 
m dried lobster and crab nen^e , the latter, 
according to Boehm, contains only neg- 
hgible amounts of hpoid 


Fiinirc 23 ticept Ibat lipoidj had b«n allowed to drj for three hours D - 4 -14 cm (25) Fresh hull froe motor root 
mounted^ mo.st chamber D - 10 06 cm (26) Fresh trog jctaUc mounted‘on sttr^Tp m mo.st ?h”mW D 

m met Chamber further detail, (u text W cm J3n S^me^s Fmm^^O 

<vcn nours D - 1 . 30 cm (32) Lecithin rubbed up idth trater mounted r- 


from moist chamber and hpoids dried for seven 


stirrup and placed In moist chamber V - 11 10 cm (33) Same as Ficure S'* Swm tbnVfTri!. « h ^ mounted on 

moist chamber and lecithin allowed to dry lor »e\ cn hours D - 1 M9 c^ that sturup had been remo\ ed from 
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be seen that the rings, obser\^ed in dried 
and stretched medullated nen^es, at 4 20, 

4 67, 5 20 and 0 7-5 9 A appear also m these 
hpoids, the 4 20 and 4 67 A ‘ spacmgs ap- 
parently belonging to phosphatid and the 

5 20 and 5S A spacings to cholesterol 
Furthermore, extraction of the lipoids with 
acetone results m material for which the 5 2 
and 5 S rmgs are considerably weaker (Fig 
22) It IS not unplied that other neri'e 
hpoids may not contnbute to the pattern 
beside lecithin and cholesterol, it is very 
probable that they might, since the region 
from 4 to 6 A might well correspond to a 
dimension of the unit cell of any of them 

Smce mdividual components of the mye- 
hn sheath (phosphatid and cholesterol) can 
be identified from the senes of nngs mto 
which the 4 7 A nng of fresh nen^e breaks 
up upon drymg, we next attempted to re- 
produce the 4 7 A nng itself from wet 
hpoids For this purpose the dned sohd 
obtained by evaporation of the benzene ex- 
tract of cow spinal cord was rubbed up with 
water and placed on the stirrup in the moist 
chamber before the pinhole The patterns 
contained nngs at 4 6 and 15 7 A , both be- 
mg spacmgs obsen’^ed m fresh medullated 
nerve The wet hpoids were then removed 
from the moist chamber and allowed to dry 
for three or four hours and another photo- 
graph made for the purpose of companng 
the wet and dry pictures from one and the 
same preparation The results are shown 
in Table I and Figures 23 and 24 Of signifi- 
cance m these patterns is the fact that not 
only do the extracted hpoids reproduce the 
behanor of dr^nng medullated nen^e with 
respect to the 4 6—1 8 A nng but also with 
respect to the 15 5 A nng The latter 
spacing, which is prominent in the pattern 
of wet hpoids, greatly fades and almost dis- 
appears upon drj^mg Similar results were 
obtained also mth lecithin and mth a 
cholesterol-lecithin mixture 

* The 4 07 A spacing is undoubtedly complex ns 
pictures tnVen at large specimen to film distances 
with ncr\c hpoids have indicated Howevim the 
greater proportion of phospholipids present in nerve 
would make it seem likclj that scattering in this 
position is in greater part related to the 4 05 lecithin 
(or phospholipid) spacing 


This discovery of the presence of a spac- 
mg at approximately 15 5 A m hpoids and 
of the fact that this spacmg tends to fade 
with drying necessitated a radical change in 
our xnews of the r61e of axis cyhnder pro- 
teins in neiwe patterns Up to this tune we 
had assumed, m analog with the case of 
collagen, that the 11 5 A equatorial points 
of dned nerve corresponded to the 15 5 A 
points of fresh nerve, the decrease m spac- 
ing being caused by mtramicellar desolva- 
tion The possibihty now presented itself 
that there may be no connection between 
the 15 5 A and 11 5 A spacmgs, smce the 
beha\uor, in nerve, of the former with dry- 
mg can be reproduced with hpoids free of 
protein Such an eventuahty would re- 
move our diffraction evidence for the ex- 
istence of onented protein chains m the 
axis cyhnder of fresh nerve, hence the mter- 
pretation of this spacing became one of our 
chief concerns 

If this spaang is due to hpoid, it almost 
certainly must represent a spacmg m the c 
direcbon because of its onentation and be- 
cause the hpoids m the myelm sheath are 
known to be mcorporated m flmd crystals 
whose optic axes he radially However, 
Thiessen and Spychalski (27) had shown 
that hpoids sudi as the oleates associate 
end-to-end m pans giving c spacmgs of the 
order of 42-45 A We had m fact come to 
regard our 40—15 A equatonal pomts as 
representing such a spacmg m the fluid 
crystals of the myehn sheath, smce similar 
spaangs were observed in extracted hpoids 
and in leathm smears The clue which led 
to the solution of the problem was the fact 
that several of our 3-cm photographs of 
fresh motor roots m which the bead hap- 
pened to be slightly off-center showed the 
40-15 A spacing undoubtedly complex, 
with an outer difficultly measurable point 
lymg roughly at 35 A This suggested the 
possibility that both the 15 5 and the 35 A 
pomts might be higher orders of a larger 
fundamental spacing which was indicated 
m our pictures but which u as too close to 
the prunaiy beam for measurement 
Large Spacing Photographs —To obtain 
greater detail with respect to the large 
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It had been found (22) that ner\^e when 
treated with certain solvating reagents 
such as thiocyanate shows a t}’pe of super- 
contracture m certain respects similar to 
that of heratin Under these conditions 
both medullated and non-medullated 
nerves shorten from 60 to 70 per cent and 
show perfectly reversible elasticity when 
stretched to and somewhat beyond the 
ongmal length Indeed, even normal 
imtreated nen^es may be stretched with- 
out rupture as much as from 40 to 50 per 
cent, although this stretchmg is not re- 
versible as m the case of supercontracture 
On the assumption that the nerve pattern 
was due largely to onented protem chams 
it became desirable to determine whether 
stretchmg might produce a new form 
comparable to the a-/3 shift found by 
Astbury for keratin (1) and more recently 
also for muscle (2) We, therefore, ob- 
tained patterns from nerves, particularly 
spmal roots, which had been stretched 
and dned while stretched These photo- 
graphs revealed no apparent change on 
the equator which might be interpreted 
as mdicatmg an a-/3 shift They did, 
however, reveal a very mteresting sepa- 
ration of the 4 7 A rmg into a senes of 
rmgs with mendianal accentuation, the 
principal ones havmg spacmgs of approvi- 
mately 4 2, 4 7, 5 2 and 5 7-5 9 A (Figs 
19 and 9) At this tune also, m the course 
of an mvestigation on the chemical compo- 
sition of unmeduUated nerve it was found 
(3) that the hpoid content of lobster 
nerves, far from bemg neghgible in amount, 
may be as high as 25 per cent of that of 
the white substance of the brain This, 
together with the difficulty of interpretmg 
the separation of the 4 7 A rmg mto several 
nngs with stretching and drymg, upon the 
basis of protems reopened the possibihty 


fractions were obtamed by extraction of 
dned cow spmal cord with a mixture of 
95 per cent benzol and 5 per cent alcohol 
Such extracts were evaporated and the 
dned sohd placed m loops before the pin- 
hole (Fig 20) The protem extracbon 
will be descnbed later 
These photographs (Figs 20 to 22) re- 
\ealed at once that the 4 7 A nng is due 
to the hpoids of the myehn sheath In- 
deed, as will be shoivn, with the exception 
of the onentation effect, the hpoids gave 
patterns which almost completely repro- 
duced those of fresh medullated nen^e 
mcludmg the 40-15 A spacmg 
Since dned exlracted hpoids gave pat- 
terns sirmlar to those of dned medullated 
nerve, we next attempted to identify mdi- 
ndual components responsible for the pat- 
terns of each For this purpose it would 
have been desirable to obtam patterns 
from leathin, cholesterol, cephalm, sphm- 
gomyelm, kerasm, phrenosm, nervon, and 
hydroxynervon, as the prmapal compo- 
nents of the myelm sheath Of these we 
have so far tned only leathin, as an ex- 
ample of the phosphatids, and cholesterol, 
to which the strong buefnngence of the 
myehn is m great part due (see Gbthhn, 7) 
Boehm beheved the 4 8 A nng m fresh 
nen^e due particularly to mixtures of 
cephahn and cerebrosides These and 
other members of the above-named group 
will be mvestigated m the near future 
Powder crj'stal photographs of choles- 
terol revealed the spaangs shown in Table 
I Lecithin was obtamed according to the 
method of Levene and Rolf (14) Al- 
though the sample used was somewhat 
darker m appearance than when freshly 
prepared, the degree of saturation was 
doubtless low The matenal was rubbed 
mto a loop and placed before the pinhole 
for radiation The chief spacmgs found for 


that this rmg may be due to myehn 
Diffraction Patterns from Extracted Nerve 
Lipoids— Ho obtam more deasive evi- 
dence of the ongin of the imnous parts of 
the nen^e pattern, the hpoid and protem 
components were separated by a process 
of fractionation and the patterns of each 
constituent studied separately Lipoid 


leathin are also gii en in Table I, the pat- 
tern and reproduction in Figure 21 It will 

* In several of these smear preparations the patterns 
showed decided onentation due presumabl> to the 
momentary stroking necessarj in rubbing the material 
into the loop or stirrup la such cases the same mutual 
direcUons of accentuation of the nngs were observed 
with the hpoids as m nerve patterns 
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this question a calculation was made® of the 
mtensity to be expected at any pomt along 
the 4 6-4 8 A nng of fresh neiA'^e on the as- 
sumption that the c direction (planes par- 
allel to which are considered to be forming 
the nng) of the myelm sheath crystals is 
always directed radially and perpendicular 
to the direction of the fiber, while the a and 
b axes are in completely random onenta- 
tion Figure 28 shows the calculated curve 

• The theoretical curve of Figure 28 was calculated 
from the relation 

I = -yl 1 -- cos' d ^ (2 — cos’ /3) 

1 — cos* ^ cos* d 

m which a IS the angle of scattering and /3 is the angle 
which expresses the departure of the scattering from the 
mendian I is an intensity relative to the intensity 
for 3 »= 90° The Bragg requirement n\ ■= 2d sm 
a/2 detennmes a for any given d The calculated 
curve of Figure 23 is actually for a = 10°, and is 
therefore sufficiently close to that for d = 4 7 A to 
nhich the espenmental cune refers 


and an experimental curve obtamed by 
measunng the relative mtensities of a typi- 
cal photograph with a densitometer It 
will be seen that the maxima and the 
minima of the cun^es comade and that the 
shapes of the two curves show sufficient 
agreement to substantiate the fundamental 
assumption The departure of the evpen- 
mental from the calculated curve is simply 
a measure of the departure from perfect 
onentahon, to be expected in such biologi- 
cal material 

With drymg the large-spacmg pattern of 
meduUated nerve changes in an mterestmg 
manner Equatonal pomts are to be dis- 
tmgmshed at 140 and 71 A and a nng with 
equatonal accentuation appears at 43 A 
(Fig 29) This behavior mdicates that 
drymg causes a separation of hpoidal com- 
ponents In the fresh condition the 
hpoids appear to be assoaated m a single 
type of fluid crystal, presumably of the 
smectogemc type With drymg this or- 
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spaangs, photographs ivere made with very 
small pinholes (0 2, 0 2, 0 2 mm ), well cen- 
tered small beads, and wth distances of 
10-20 cm from speamen to film The ex- 
posure. time was considerably greater for 
these photographs, although very good pat- 
terns were obtained from hpoids, for ex- 
ample, m one-hour penods The results 
were surpnsmg and highly significant 
Fresh bull frog motor root or green frog 
saatic showed rmgs ivith veiy clear equa- 
tonal accentuation at S5 5, 56 S, 42 7, 
34 2, and 15 5 A (Figs 25 and 26) The 
first four clearly represent the second, 
third, fourth, and fifth orders of a imit 
spacing of 171 A On this basis, the 15 5 
A represents the eleventh order UTi)’' the 
eleventh order should show up when all the 
mtervemng orders are either absent or too 
faint to be measured is not clear, although 
the mtensities are such that the 15 5 spac- 
ing might very easily represent such a lugh 
order. 


The discover}^ of such large spacmgs pre- 
viously unsuspected for nerve or other ani- 
mal tissues caused us to remvestigate all of 
our material with the object of revealing 
large spaangs The results are mcluded in 
Table I, which is a composite table without 
reference to the specimen-to-film distance 
at which each spacmg was obtamed 

Considermg first the hght which these 
long-distance photographs throw on the 
structure of meduUated nerve, one can say 
with considerable certamty that the 15 5- 
16 A equatonal pomts and sickles of fresh 
nen’^e are produced by the hpoid flmd 
crj'stals of the myehn sheath The entire 
picture, therefore, of fresh medullated 
nerve, would be due to the myehn sheath 
This mterpretation requires the assump- 
tion that the c axes of the myehn sheath 
fluid crystals are surpnsmgly well onented 
Is this assumption justified^ To answer 


TABLE I — COMPOSITE TABLE OF SPACINGS FOUND IN NERVES 
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aate to form this characteristic fluid crys- 
tal type or whether only a few of the hpoids 
are so associated, the remamder being dis- 
tnbuted at random or formmg a multi- 
phaty of fluid crystal tj’pes, none of which 
is suffiaently often reproduced to give rise 
to diffraction patterns If the myelin 
sheath is made up of concentric layers of 
these leaflet fluid crystals, each havmg a 
thickness of eight molecules, or 171 A , 
there would be somethmg less than tv'o 
hundred such layers even m the thickest my- 
elin sheath and perhaps only of the order of 
several dozen mthm sheaths It is, of course, 
not impossible that the actual aggregate 
has a c dimension some multiple of 171 A 
Our present information merely tells us 
that 171 A is the smallest value, but it is 
entirely possible that subsequent work 
either ivith longer wave lengths, longer dis- 
tances, or both may reveal this higher or- 
ganization We have mdeed observed dif- 
fraction phenomena mth the Spierer lens 
which mdicate a higher orgamzation of the 
myehn sheath, but the difificulties of mter- 
pretation of the results with this method 
appear msurmountable at present 

That this high degree of organization of 
the myehn sheath must be of physiological 
sigmficance is patent Onuttmg for the 
present any discussion of the bearmg which 
this structure may have on the electric re- 
sistance, permeabihty, and polarizability of 
the myehn sheath, we should like to make 
only one point of application It has been 
found (25) that nen^e may be dned to a cer- 
tain pomt (loss of over 60 per cent of its 
water) without irreversible loss of irrita- 
bility Further drying makes it impossible 
to restore irritability by subsequent soak- 
ing in Ringer solution From the abo\e 
considerations it is not impossible that the 
limits of reversibility are set by the ability 
of the ciy^stals, which have segregated upon 
diynng, to reorganize into the original 
mixed ciy'stal tjpe This and other physio- 
logical consequences of this orgamzation 
are being mi estigated 

Non-medullated nerve, fresh or dried, 
produced no pattern in the large spacing 


range Smce we have come to regard the 
hpoids as responsible for the easily obtain- 
able large spacmgs, this means that the 
hpoids of lobster and crab nerve are not 
suffiaently onented to produce diffraction 
Analysis of lobster nerve (3), however, 
shows that suffiaent hpoid is present to 
produce a pattern if it were onented From 
this it would appear that the chief differ- 
ence between the hpoids m the axis cyhnder 
and those m the myelm sheath concerns the 
degree of onentation and orgamzation 
Smce the work of Gothhn (7) it has been 
known that certam forms of non-medul- 
lated nerves, the so-caUed metatropic 
neiw'^es, to which class lobster nerve be- 
longs, can by treatment with glycenne be 
made negative in birefrmgence mstead of 
positive, the normal condition Accord- 
mg to Gothhn, this reversal of bire- 
fnngence is due to onentation of hpoid 
molecules produced by the transversely 
directed tension which accompames glycer- 
me dehydration The reversal is due to 
hpoids because the effect cannot be accom- 
phshed if the nerve had been extracted 
with hpoid solvents before the glycenne 
treatment, and because negative birefnn- 
gence in biological objects is produced as a 
rule by hpoids Smce prehmmary extrac- 
tion with acetone also prevents the glycer- 
me reversal, Gothhn assumed that choles- 
terol IS the hpoid speafically concerned 
We have extended these observations and 
have found that the reversal may be accom- 
phshed even after extraction of all nerve 
proteins except neurostromm (23) 

Since the diffraction method senses to re- 
veal hpoid onentation we next studied the 
glycerme reversal by this method Lobster 
nerv^es were soaked for long penods in gly- 
cenne and, after prehminaiy^ test to prove 
that the birefnngence was negative, the 
nerves were blotted free of superficial 
glycerme and radiated The photographs 
revealed mutually perpendicular sickles at 
about 35 A and 4 13 A These results are 
difficult to mterpret since the 35 A is tjqii- 
cal of cholesterol while the 4 13 A is typical 
of leathin They substantiate Gothlm’s 
view that glj cenne causes an onentation of 
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ganization is disrupted and individual 
components behave differently, some re- 
maining well onented (140 A — choles- 
terol-nch fracbon?), others being dis- 
onented (43 A — phosphabds ’) This sepa- 
ration of hpoidal components is mdicated 
also by the change from an indistinct nng 
with mendianal sickles at 4 6-4 8 A to a 
senes of nngs each ivith mendianal sick- 
ling, to which reference has already been 
made This beha\aor may be observed 
also in nuxtures of single components 
Table I shows the effect m the case of a 
leathm-cholesterol mixture Lecithm and 
cholesterol were dissolved separately m hot 
chloroform, mixed, and evaporated to dry- 
ness The dry hpoids were then rubbed up 
with water and the resulting paste smeared 
onto the glass sbrrup of the moist chamber 
and placed before the pinhole for radiation 
After obtainmg a photograph at large 
specimen-to-film distance the stirrup was 
removed from the moist chamber and, 
without disturbmg the matenal, placed m a 
desiccator After drymg, a large-distance 
photograph was again made A similar set 
of photographs was obtained from lecithin 
alone The results are shown m Table I, 
while Figures 30 to 33 are the patterns ob- 
tamed ^ 

From these results with wet and dry 
nerves, exbacted nerve hpoids, pure hp- 
oids, and with imxtures of pure hpoids it 
IS obvious that the patterns will depend 
greatly upon the state of hydrabon and on 
the percentage composibon of the mixture 
bemg radiated This makes it exbemely 
difficult to reproduce nerve patterns ex- 
actly by means of artificial mixtures, par- 
bcularly as regards the large spacmgs It 

’’ The spacings from 3 S to 6 5 A for the lecithm 
cholesterol mixture (Columns 11 and 12 Table I) are 
apparently not entirely comparable to those of the 
nerve Iipoid pictures probablj m large part because 
of the fact that the mixture emploj’ed ivas rather rich 
in cholesterol Thus these spacings are comparable 
in both dry and "wet condition presumably being’ 
ascnbable to cholesterol-nch liquid crystal combina- 
tions of the two substances Only at large s^iMgs 
does the separation of lecithm from the choies ero 
become apparent, with orders of a 6S / (or m ip e 
thereof) e spacing becommg upon drymg JT* 

of dry lecithm and cholesterol as observed from each 
in the pure condition. 


IS also difficult to attempt to identify any 
single hpoid m nerve by means of a char- 
actensbc spacmg, smce assoaabon with 
other hpoids changes the behavior of the 
indi\adual components While these diffi- 
culbes are realized, certam points appear 
reasonable, and these will now be discussed, 
although owmg to the limited knowledge of 
the chermstry of the hpoids the conclusions 
are to be regarded as tentabve 
As has been stated, the hpoids of the my- 
ehn sheath appear to be orgamzed as a nuxed 
fluid crystal, presumably smectogemc in 
t 3 ^e The dimensions of the imit aggre- 
gate may be placed tentatively at from 
47X94X 171 A The a and b dimensions 
are reasonable values for the thickness of 
aggregates contammg, in cross-section, four 
phosphabd molecules arranged m two 
“puckered” planes The 171 A spacmg in 
the c axis of the aggregate is presumably 
caused by an end-to-end associabon of 
eight hpoid molecules which are astomsh- 
mgly well onented radially, as brought out 
in Figure 28 and the discussion above * It 
IS highly desirable to know whether all the 
vanous hpoids of the myehn sheath asso- 

* The 4 7 A spacmg represents the dimension per 
pendicular to the planes of the flat ’ sides of the single 
molecules, while the 9 4 4 spacing is that of the width 
of the pairs of leaflet' molecules Thus, with eight 
molecular lengths formmg the c dimension, the unit 
aggregate contains 32 molecules in all It might be 
argued that the mendianal accentuations at 4 7 and 
9 4 A are orders of the same spacmg hence the view 
presented above must assume a comcidence by which 
the strong 4 7 A rmg is composed of second order 
reflections from a 9 4 A spacing and first order ones 
from the 4 7 A dimension Such a comcidence seems 
reasonable from the consideration of the unit given 
above and particularly m view of the observation that 
lecithin upon drying shows a separation of this nng 
into two compionents Just why this recurrence of 
structure m the c direction is obsen'ed every eight 
molecules is not clear but one might suppose a repe 
tiUon inth this frequency of a definite order of vanous 
types of molecules (including also cholesterol sphingo 
myelm or cerebrosides) or it is possible that unit 
aggregates or groups of them may be arranged at 
random in planes much as single molecules are con 
sidered to be arranged in smectic flmd cry stals The 
distance between such plane boundanes would then 
be 171 A Assuming random oncntation of such 
aggregates about their c axes nhich arc usually radially 
onented, the theoreucal emre of Tigure 28 shows that 
any dimension perpendicular to the c axis (t e both 
a and b spaangs) will be represented by mendianal 
nccentuation as is observed 
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essary to do preliminary work upon tins 
phase of the problem, particularly because 
of the lack of information concemmg non- 
medullated nen^e, which is representative 
of axis cyhnder material generally It was 
found (23, 3) that the soluble protems of 
cow spmal cord are similar to those of lob- 
ster claw nerve and consist essentially of 
two nucleopro terns, one soluble m neutral 
and shghtly alkalme solutions and the 
other (neurostromm) soluble at a of 
about 13, globulms appear to be absent 
The possibihty of another protem soluble 
at pB. 14 or greater, perhaps collagenous in 
nature, and present m relatively small 
amounts has not been ruled out Spun 
mto an alcohohc solution of acetic acid 
(^H=ca 5 0) from a capillary pipette, both 
neucleoprotems form threads which show 
weak positive birefringence Upon drying, 
these artifiaal fibers become strongly posi- 
tively birefnngent and to some extent re- 
semble dried lobster nerves, except for the 
fact that it has so far been impossible to 
cause them to swell m water or to show 
strong thermal shortenmg 

Radiated at a distance of 3 cm these 
protem fibers give patterns resembhng 
those of dried lobster nerve There is a 
diffuse but fairly mtense rmg at 9 1-11 5 
A and another less mtense- rmg at 4 7 A 
(Figs 34, 35, and 11) Despite the rela- 
tively strong positive birefrmgence, there 
was httle mdication of preferred onentation 
m the diffraction patterns This is doubt- 
less due to the effect commonly encountered 
m the spuming of other fibers, namely, that 
a relatively small superfiaal portion of the 
thread becomes well onented, giimg nse to 
the birefnngence, while the mner core of 
the fiber remains unonented All of the 
artificial fibers gave essentially the same 
patterns whether spun from the neutral or 
alkah-soluble extract either of cow spmal 
cord or lobster nen e 
Because of the sumlanty of this pattern 
to that of unonented fibnn published by 
Katz and de Rooj (12), ue nere at first in- 
chned to assume that both nngs were due 
to protein Subsequent long-distance pho- 
tographs to reveal large spaemgs indicated. 


however, that this was not the case Rings 
at 4S A and at 23 A obtained from fibers 
spun both from neurostromm and neutral- 
soluble extract showed the presence of hpoid 
(Fig 36) and it, therefore, appears hkely 
that the 4 7 A rmg is due also to hpoid 
This conclusion is strengthened by the fact 
that the 4 S A rmg, as weU as the 48 A 
nng, appears famter m fibers spun mto 95 
per cent alcohol than m those spun mto 40 
per cent alcohol The protem from which 
the cow spmal cord protem fibers were spun 
had been extracted several times with ben- 
zene and alcohol and the very thm fibers 
were spun mto alcohohc solutions Yet 
suffiaent hpoid remamed to yield a clear- 
cut diffraction pattern 

These facts make it clear that the pro- 
tems are represented m the pattern of lob- 
ster nerve by the rmg at 11 5 A This rmg 
IS diffuse and may he anywhere between 10 
and 14 A , dependmg on the degree of dry- 
mg, and shows no sign of onentation ex- 
cept in the case of slow alcohol dehydration 
and tension Apparently under these con- 
ditions the tension and the very slow de- 
hydration combine to preserve Ae orderly 
onentation of the protem chams 

The fact that dned motor roots and lob- 
ster and crab nerves, as well as sciatics, 
show equatonal sickles at 11-13 A , to- 
gether witli the statement that lobster 
neiA’^e contams no onented connective tis- 
sue but consists almost entirely of axis 
cyhnder (Boehm, 5), was previously mter- 
preted as evidence that this spacing is due 
to onented axis cyhnder proteins (20) Re- 
cent work, particularly with non-medul- 
lated nerves, indicates that this new re- 
quires qualification That the nucleopro- 
tems, which are the pnncipal protem con- 
stituents of the axis cyhnder, might and 
almost certainly do contnbute to this spac- 
mg may be concluded from the fact that 
when spun mto fibers and dned these pro- 
tems )Teld a rmg mth a spacmg of the same 
order of magmtude (9-11 A) Howeier, 
connective tissue, if present, would give a 
similar pattern Alcohol-dned, stretched 
lobster and crab nen^es also show mendi- 
anal sickles at 2 8 A which might also be 
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Plate 5 Fig 34 Artificial fiber made by spirming cow spina! cord neurostromin into acetic acid con 
tainmg 60 per cent alcohol and dried D 3 0 cm Fig 36 Artificial fiber made by spuming neutral 
soluble nucleoprotein extracted from dned lobster claw nerves into acetic aad contammg 40 per cent 
alcohol and dned D “ 3 0 cm Fig 30 Same as Figure 35 evcept that D ■=* 8 90 cm Fig 37 Fresh 

frog sciatic heated to 42° C for 15 nun Action potential was unaffected by the heating D «= 3 0 cm 

Fig 38 Fresh frog smatic heated to 44° C for 16 min Action potential was reduced 78 per cent by the 
heating D •» 3 0 cm Fig 39 Fresh frog sciatic heated to 48° C for 15 nun Action potential e.\ 
tuigmshed by the heating D =< 3 0 cm Fig 40 Fresh frog sciaUc heated to 70° C for 1 mm 

Shortenmg ™ 48 per cent D »» 3 0 cm Fig 41 Fresh frog sciatic soaked for one hour m 2M 

NaCNS at 31° C Shortemng =» 60 per cent, D “ 3 Octn 


lipoid molecules but mdicate that phospho- 
lipids, as well as cholesterol, may be in- 
volved m the effect 

Proteins of Nerve — As pom ted out above, 
while the pattern of fresh neiwe appears to 
be exphcable on the basis of hpoids exclu- 
sively, that of dried ner\ie contams spaangs 


not so far found in hpoids To identify 
this portion of the pattern was the next 
problem 

The protein chemistr}' of meduUated 
nerve is at best only poorly understood and 
that of non-medullated nen^e practical!} 
unmvestigated It, therefore, became nec- 
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essary to do preliminary work upon this 
phase of the problem, particularly because 
of the lack of information concemmg non- 
medullated nen^e, which is representative 
of axis cyhnder material generall)’’ It was 
found (23, 3) that the soluble protems of 
cow spmal cord are similar to those of lob- 
ster daw nerve and consist essentially of 
two nucleoprotems, one soluble m neutral 
and shghtly alkahne solutions and the 
other (neurostromm) soluble at a of 
about 13, globulins appear to be absent 
The possibihty of another protem soluble 
at pn 14 or greater, perhaps collagenous m 
nature, and present in relatively small 
amounts has not been ruled out Spun 
mto an alcohohc solution of acetic aad 
(^H=ca 5 0) from a capillary pipette, both 
neucleoprotems form threads which show 
weak positive birefnngence Upon drymg, 
these artihcial fibers become strongly posi- 
tively birefnngent and to some extent re- 
semble dned lobster nerves, except for the 
fact that it has so far been impossible to 
cause them to swell m water or to show 
strong thermal shortenmg 

Radiated at a distance of 3 cm these 
protem fibers give patterns resembhng 
those of dned lobster nerve There is a 
diffuse but fairly mtense rmg at 9 1-11 5 
A and another less intense- rmg at 4 7 A 
(Figs 34, 35, and 11) Despite the rela- 
tively strong positive birefrmgence, there 
was httle mdication of preferred onentation 
m the diffraction patterns This is doubt- 
less due to the effect commonly encountered 
m the spmnmg of other fibers, namely, that 
a rdatively small superficial portion of the 
thread becomes well onented, givmg nse to 
the birefnngence, while the inner core of 
the fiber remains unonented All of the 
artifiaal fibers gave essentially the same 
patterns whether spun from the neutral or 
alkah-soluble extract either of cow spmal 
cord or lobster nerve 

Because of the similanty of this pattern 
to that of unonented fibnn published by 
Katz and de Rooy (12), we were at first in- 
clined to assume tliat both nngs nere due 
to protein Subsequent long-distance pho- 
tographs to re\ eal large spacings indicated. 


however, that this was not the case Rings 
at 48 A and at 23 A obtained from fibers 
spun both from neurostromm and neutral- 
soluble extract showed the presence of hpoid 
(Fig 36) and it, therefore, appears likely 
^at the 4 7 A rmg is due also to hpoid 
This conclusion is strengthened by the fact 
that the 4 8 A nng, as well as the 48 A 
rmg, appears famter m fibers spun mto 95 
per cent alcohol than m those spun mto 40 
per cent alcohol The protem from which 
the cow spmal cord protem fibers were spun 
had been extracted several times with ben- 
zene and alcohol and the very thm fibers 
were spun mto alcohohc solutions Yet 
sufficient hpoid remamed to yield a clear- 
cut diffraction pattern 
These facts make it clear that the pro- 
tems are represented in the pattern of lob- 
ster nerve by the rmg at 11 5 A This rmg 
IS diffuse and may he anywhere between 10 
and 14 A , dependmg on the degree of dry- 
mg, and shows no sign of onentation ex- 
cept m the case of slow alcohol dehydration 
and tension Apparently under these con- 
ditions the tension and the very slow de- 
hydration combine to preserve the orderly 
onentation of the protein chains 

The fact that dned motor roots and lob- 
ster and crab nerves, as well as saatics, 
show equatonal sickles at 11-13 A , to- 
gether with the statement that lobster 
nerve contams no onented connective tis- 
sue but consists almost entirely of axis 
cyhnder (Boehm, 5), was previously mter- 
preted as evidence that this spacing is due 
to onented axis cyhnder protems (20) Re- 
cent work, particularly with non-medul- 
lated nerves, mdicates that this view re- 
quires qualification That the nucleopro- 
tems, which are the pnncipal protein con- 
shtuents of the axis cyhnder, rmght and 
almost certamly do contnbute to this spac- 
mg may be concluded from the fact that 
when spun mto fibers and dned these pro- 
tems jneld a nng with a spacing of the same 
order of magmtude (9-11 A) However, 
connective tissue, if present, would give a 
similar pattern AJcohol-dned, stretched 
lobster and crab nerves also show mendi- 
anal sickles at 2 8 A which might also be 
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evpected of connective tissue Moreover, 
among the medullated nerves, those with 
large amoimts of connective tissue (cat and 
bull frog saatics) show the equatonal 
sickles best — mdeed, plain drymg in a desic- 
cator suffices in these cases — while motor 
roots show the points faintest The ques- 
tion as to whether these sickles are pro- 
duced by axis-cylinder proteins or whether 
connective tissue also contnbutes hinges to 
a certam extent upon the relative quantity 
of connective tissue in non-medullated 
nen^e Boehm gives no details of the 
plammetnc method by means of which he 
amved at the conclusion that crab claw 
nerves contain "ca 0 per cent connective 
tissue and 0 per cent oriented connective 
tissue ” We had always accepted this view 
because of the ease ivith which these nerves 
break apart into numerous strands m sea 
water However, since we found his esti- 
mate of the hpoid content of these nerves to 
be inaccurate, we made an independent in- 
vestigation of the histology of the leg and 
claw nerves of the lobster and crab The 
ner\’’es were fixed, sectioned, and stamed as 
in the case of medullated nerves, with 
methods designed to differentiate connec- 
tive tissue It was found that, far from 
containing a neghgible amount, these nerves 
probably stand somewhere between cat 
motor roots and cat sciatics m the relative 
abundance of connective tissue (Fig 4) 
\\rhile there is no outer sheath comparable 
to the epmeunum, each fasacle is sur- 
rounded by connective tissue and there is a 
thm layer of mterfibnllary connective tissue 
between the individual fibers Moreover, 
the outer sheath of each fiber stams like 
typical connective tissue de Renyi (17), 
m descnbmg smgle fibers of the lobster 
ventral nerve chain, states that the sheath 
IS composed of a layer of easily removable 
fibers (coimective tissue^) and an inner 
smoother layer contaimng nuclei (Schwann 
sheath?) We have corroborated these 
statements not only for the fibers of the 
ventral nerve: cham but also for t^qiical 
fibers of the claw and leg of lobster and crab 
The outer connective tissue sheath is also 


positively birefrmgent and shows marked 
thermal shortening 

In view of these observations on the bs- 
sue which has been servmg as a representa- 
tive of pure axis cylinder, the diffracbon 
evidence of onented protem chams in the 
axis cyhnder must be considered mconclu- 
stve Even if it were possible to show that 
mterfibnllary connective tissue when 
stretched and dned does not produce typi- 
cal equatonal sickles at 11-13 A , it would 
still be necessary to show that the fibrous 
sheath around each fiber also gives negative 
results There can be little doubt but that 
the nng at 10-12 A in dned non-medul- 
lated nerve is produced prmapally by the 
nucleoproteins of the axis cyhnder, but it 
has so far been impossible to brmg crucial 
diffraction endence for the onentation of 
these proteins 

TJiermal Sliorkmng — Patterns were ob- 
tained from maximally shortened frog 
saatics, motor and sensory roots, cat sen- 
sory roots, and lobster claw nerve All pic- 
tures were made at a distance of 3 centi- 
meters For shortemng of 50 per cent the 
usual effect is simply a decrease m the 
orientation of the entire patterns The 
15 5 A points become elongated into 
sickles or mto a nng and the mendianal 
accentuation of the 4 7 A rmg is decreased 
This effect is due m part to the irregular 
folding of the myehn sheath shown to re- 
sult from thermal shortenmg by Schmitt 
and Wade (21) When shortened nen''es 
are examined with polanzed hght, the con- 
torted myehn sheath shows regions of nega- 
tive birefnngence alternating with regions 
of positivity depending on the onentation 
of each portion of the sheath 
There is some indication that thermal 
disonentation of the lipoids may precede 
the major shortemng process This was 
brought out m an experiment planned to 
determine whether thermal inactivation of 
the im table mechanism involves disonen- 
tation of the myehn sheath fluid cry^stals 
Frog sciatics were placed in Ringer solution 
at 42, 44, and 40° C for fifteen minutes 
At the end of this penod they nere re- 
turned to Ringer solution at room tempera- 
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ture and then- acbon potentials determined 
with the cathode-ray oscillograph The 
action potential of the nen’^e subjected to 
42° was the same as that before heating, 
that at 44° was reduced 78 per cent, and 
that at 46° was completely extingmshed 
Although the lengths were not measured 
accurately, no visible shortenmg was ob- 
served m any of the nen'^es The diffrac- 
tion pattern of the nerve at 42 ° was typical 
of sciatics at room temperature (Fig 37) 
The 15 5 A equatorial spacing was repre- 
sented by slightly elongated points and the 
4 7 A rmg showed marked mendianal ac- 
centuation The large spacmg close to the 
bead also showed strong orientation The 
pattern of the nerve kept at 44 ° showed a 
decided decrease m orientation (Fig 38) 
The 15 5 A pomts were elongated mto defi- 
mte sickles and the 4 7 A ring showed only 
slight mendianal accentuation The nerve 
kept at 46 ° gave a pattern practically iden- 
tical ivith that of nerves which had under- 
gone maximal shortenmg by heating to 
70 ° The 15 5 A spaang is represented by 
a rmg or by thm elongated segments of a 
nng and the large spacmg appears to be 
equally disonented, no mendianal accen- 
tuation IS ^’^Slble m the 4 7 A rmg (Figs 
39 and 40) 

Aside from condudmg from this evi- 
dence that lower temperatures are re- 
quired to disonent the flmd crystals of 
the myelm sheath than to cause shortemng 
of the protein structures, it is tempting 
to infer that the cause of thermal loss 
of imtabihty is the disonentation of the 
lipoids It has been found that the action 
potential of frog sciatics declines abruptly 
at 43-44° C and becomes zero at 45- 
46° C (24) That the onentation of the 
hpoids IS not the sole cause of this failure, 
howeAer, is shown by the fact that there 
IS a similar abrupt decline in respiration 
and in dehydrogenase actmty at approxi- 
mately similar temperatures (19, 24) 

The Effect of Reagents and Conditw7ts on 
N’eree Patterns — Sodium thiocyanate and 
dilute acid cause great s\\ elhng — shortenmg 
of medullated and non-medullated ner\’'es 
(12) As is to be expected, this tjqje of 


shortenmg, as well as thermal shortenmg, 
causes great buckhng of the myelm sheath 
and a consequent disorientation of the 
diffraction patterns Figure 41 shows a 
pattern of a frog sciatic which had short- 
ened 60 per cent m 2M NaCNS Similar 
patterns were obtamed from motor and 
sensory roots both m thiocyanate and in 
M/100 HCl There is a tendency for the 
spacmg m these patterns to be somewhat 
larger than m those of fresh nerves, averag- 
ing 16 5 A mstead of 15 5 A The reason 
for this IS not clear 

Calcium excess is said to favor the pre- 
cipitation out of neurofibnls m the axis 
cyhnder of teased medullated nerves (6) 
To test this effect we soaked a nerve in 
isotomc calcium chloride solution The 
pattern obtamed from this nerve after 
one hour of soakmg departed httle from 
the normal After twelve hours of soaking 
the pattern showed disonentation which 
might have been expected from such 
abnormal treatment 

In an attempt to brmg out the protein 
structure of the axis cylmder we prepared 
frog saatics m cytological fixatives known 
to preserve neurofibnls Formol-Zenker 
solution and isotomc potassium dichromate 
were tned Some of these nerves were 
dehydrated by runmng through the al- 
cohols and others were radiated ivithout 
dehydration The patterns revealed nc 
new structures but on the contrary were 
mdistmct and considerably disonented 
This disonentation has been observ^ed in 
every case m which formahn was used as 
a presen'^ative 

It IS known that impregnation of hpoids 
with osmic aad abolishes their bire- 
fnngence (IS) We, therefore, treated 
nerv-es with osmic acid until quite black 
and studied the diffraction pattern ivith 
the remote hope that if the pattern of the 
hpoids is destroyed a typical protein 
pattern might become more apparent 
The resulfang pattern showed httle of the 
4 7 A nng and nothing of the 15 5 A 
spacmg, but there was considerable general 
scattenngabout t he pnmary beam indicating 
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the presence of large hpoidal aggregates 
probably in random onentation 

Because of the marked effect of polanz- 
ing currents, both upon the imtability 
of nerve and upon structure, we arranged 
to pass current through a frog sciatic 
dunng the radiation At 22 5 volts a 
current of 2 5 milliamperes was passed 
continuously dunng the radiation penod 
which lasted fifteen mmutes The pattern 
so obtained was one of the clearest and 
best onented ever gotten from fresh 
saatics The equatonal pomts had a 
spacmg of 17 5 A instead of the usual 
15 5 A and the mendianal mtensification 
at 9 5-10 A was more apparent than in 
the average pattern of frog sciatics The 
significance of these effects is not clear 
at present 

The Effect of Asphyxia! Block on Nerve 
Patterns — Frog saatics still attached to 
the gastrocnemius muscles were placed m 
M/500 NaCN in buffered Rmger solution 
until the nerve became non-imtable Pat- 
terns obtamed from nen^es radiated m 
this condition appeared to be similar to 
the normal pattern, indicating that the 
primary course of asphyxial block is not a 
disonentation of the hpoids of the myehn 
sheath The work of Boehm (5) and of 
Handovsky (9) mdicates that hpoid soluble 
narcotics can disonent the hpoids re- 
versibly It appears from the work of the 
latter that chloroform narcosis causes the 
4 7 A spacmg to break up mto several 
rings It IS conceivable that these rmgs 
are comparable to the rmgs descnbed 
above, which appear as a result of stretch- 
mg and drymg and which are caused by a 
separation out of components of the fluid 
crystals of the myelm sheath Since 
Handovsky does not state the spacmgs of 
these rings, it is impossible to detemnne 
this point Further mvestigation along 
this hne is highly desuable 

SUMMARY 

1 The diffraction patterns of fresh 
and dried medullated and non-medullated 
nerves are descnbed Medullated nen'es 
are represented by the saatic, motor, and 


sensoiy roots of the frog and cat and by 
the corpus callosum of the cat, non- 
medullated nen^es by the claw and leg 
nerves of the lobster and crab 
2 The pattern of fresh medullated 
nerve is probably due entmely to onented 
flmd crystals of the myelm sheath, for it 
can be reproduced fairly completely in 
preparations made by rubbmg up a benzene 
extract of spmal cord with water The 
fundamental aggregate of these Sind crys- 
tals appears to have dimensions of 4 7 X 
9 4 X 1 71 A , the vanous hpoids being 
assoaated m a mixed crystal fashion 
The c spacmg lies radial and perpendicular 
to the long duection of the axon This 
means that m thmly myehnated fibers 
the myelm sheath is composed of but 
relatively few layers of these onented 
hpoids assoaated end to end 

3 With the exception of the equatonal 
sickles at 11 5 A , the patterns of dned 
medullated nerve can be reproduced by 
dned extracted hpoids Rmgs with spac- 
mgs charactenstic of phosphatids and of 
cholesterol can be identified m the pattern 
of dned nen^e Drymg disonents certam 
of the components of the myehn, leaimg 
others fairly well onented 

4 Heating frog saatics causes a dis- 
orientation of the hpoids which appears 
to occur at or about the same temperature 
at which the action potential is extin- 
guished Higher temperatures, which 
cause maximal shortenmg, have httle 
further effect on the x-ray patterns 

5 Patterns of frog saatics treated with 
cyanide until the action potential ivas 
blocked departed httle from the normal 

6 To study the structure of the axis 
cylinder, lobster and crab leg and claw 
nerves were used These ner\’'es have m 
the past been assumed to represent pure 
axis cylmder, contauung httle or no con- 
nective tissue or hpoids This assumption 
has been shown to be incorrect by chemical 
anal)^s and by histological mvestigation 
The hpoid content may be as high as from 
25 to 30 per cent of that of the white matter 
of maramahan bram Connectn''e tissue 
IS bv no means negligible, there is inter- 
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fibrillary connective tissue as well as 
fibrous material closely adherent to each 
fiber There is also a sheath which appears 
to be comparable to the Schwann sheath 
These facts greatly complicate the analysis 
of the axis cyhnder smce the protems of 
the axis cylmder give spacmgs similar to 
those of collagen of the connective tissue 

7 Arbfiaal fibers spun from the nucleo- 
protems of lobster nerves, though fairly 
strongly positively birefrmgent, mdicate 
no onentation m their diffraction patterns 
A rmg at 9 1-11 5 A represents the pro- 
teins Ewn though these fibers were spun 
from fat-extracted protein, rmgs at 48, 
23, and 4 8 A represent the hpoid com- 
ponents 

8 Alcohol-dned lobster nerves show 
equatorial sickles at approximately the 
same spacmg as that given by the nucleo- 
protem of the axis cyhnder This fact 
was onginaUy mterpreted as shoiving that 
the axis cyhnder contains onented protein 
micelles This conclusion must be quah- 
fied in inew of the demonstrated presence 
m these nerves of collagenous matenal 
which might be responsible for at least a 
part of the onentation 

9 Although lipoids are present m very 
appreaable quantities m lobster nerve, 
they give nse to no pattern in fresh nen'^e 
However, if the nen^e be treated -with 
glycenne, which changes the birefringence 
from positive to negative, patterns may be 
obtamed which demonstrate that the 
lipoids have become onented Prelimi- 


nary experiments mdicate that cholesterol 
and perhaps also the phosphatids are in- 
volved m the effect 
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SQUAMOUS-CELL CARCINOMA OF THE KIDNEY 

REPORT OF FOUR CASES 

By B H NICHOLS, M D , Cleveland Clinic, Clevdand, Ohio 


S INCE only 57 cases of epidermoid 
carcinoma of the kidney have been 
reported m the hterature, and since a 
correct diagnosis has never been made 
pnor to operation or necropsy, the follow- 
ing four cases are reported 

Case 1 The patient, a woman 41 years 
of age, was seen first on Aug 10, 1924 
She complained that for one month she had 


mass m the region of the nght kidney, and 
roentgen examination confirmed the diag- 
nosis of kidney tumor, but no calcuh were 
seen on the left side 

Exammation of the blood revealed 
3,000,000 red cells, 22,000 white cells, and 
the hemoglobin was 60 per cent 

Cystoscopic exammation revealed a nod- 
ular, cauliflower tumor about the size of a 



Fig I Invasion of the Ijdnej cortex by caranoma extending from the 
kidnej pelvis 


had chills, fever, profuse sweats, and occa- 
sional hematuria Four years before, three 
stones had been removed from the left kid- 
ney, and one year previously a mass had 
been discovered m the nght side which had 
rapidly grown larger and had become m- 
creasmgly tender At the begmmng of the 
onset of the most recent symptoms, two 
small calcuh had been passed which ap- 


small walnut in which there were areas of 
engorgement and necrosis, this tumor was 
m the region of the nght ureter The 
ureteral onfice could not be identified, and 
no urme was seen to come from this kidney 
No abnormalities of the left kidney or 
ureter were discoiered From this ex- 
amination, the chmcal impression was that 
the patient was suffenag either from a tu- 
mor which involved the lover end of the 
nght ureter with a resulting h> dronephro- 


parently came from the nght side 

Physical exammation revealed a large 
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SIS of the nght kidney, or from a papillary 
carcinonia of the kidney with metastasis 
to the ureter 


ture rose, and the patient s condition 
gradually became worse until death oc- 
curred 28 days after the operation 



Fig 2 Large renal calculi The presence of malignancy was not deter- 
mm(M and a diagnosis of calculous pjoncphrosis was made 


Due to the marked secondary anemia, a 
blood transfusion nas given seien days 
after the patient was admitted to the 
hospital, and on the follomng day an ex- 
ploration of the right kidney was made A 
ver) large, adherent mass iiith a vety 
thick capsule was discoiered which con- 
tained thick, amber, siTUpv fluid Con- 
tinuous drainage was established and, fol- 
lownng operation, tlie patient’s tempera- 
ture returned to normal for six da\s 
Howexer, at the end of this fame, chills, 
fever, and sweats occurred, the tempera- 


Necropsy revealed the nght kidney to be 
markedly enlarged It measured 9X5 
X 5 cm , was partly firm, rather yellow m 
color, and contained abundant penrenal 
fat w'hich was invaded by nodules The 
pehns of the kidney was dilated and filled 
wnth necrotic or degenerated matenal A 
section presented a lobulated, yellowish 
red, moderately firm appearance, wnth 
marked degeneration and hemorrhage to- 
w ard the central portion The capsule w as 
thickened, was stnpped from the tumor 
mth difficultx , and show ed portions of 
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tumor growth which had eroded through 
the cortex Marked thickemng and in- 
volvement with the tumor growth was ap- 


noctuna, and blood in the unne, present for 
10 weeks Blood first appeared in the 
unne after a sudden pain in the kidney 



Fig 3 Photograph of fra\ model of specimen 


parent around the ureter and vessels at the 
hilus 

Microscopic exanunation of several sec- 
tions through different portions of the 
kidney revealed similar pictures, although 
marked degenerative changes were present 
m some portions Of outstandmg interest 
was the findmg of large masses and columns 
of large, atypical, deeply chromatic, strati- 
fied, squamous epithehal cells, which grew 
m wild profusion in every direction and 
infiltrated deeply Practically no renal 
structure was apparent m any area 
Pearl formations, degeneration, and meta- 
plastic cells, which probably were due to 
the degenerative changes, were seen m 
great abundance 

The pathologic diagnosis was squamous- 
cell cancer, probably ansmg from the renal 
pelvis 

Case 2 The patient, a man 52 years of 
age, was seen first on April 14, 1933 Ebs 
chief complamt was of pain in the back, 


Ph 3 'sical examination revealed no ab- 
dominal abnormalities except muscular 
spasm over the nght lumbar region and 
tenderness to percussion m the same area 
A shght lordosis was present 
Roentgen examinabon of the kidneys, 
ureters, and bladder showed no evidence of 
stones or of other pathologic change m the 
urmar}^ tract A pyelogram showed the 
left kidney to be normal except for a little 
rotation on the long axis The lower cal}^ 
of the nght kidney was seen to be normal, 
but there was marked compression and in- 
filtration m the upper three-quarters of the 
kidney (Fig 1) A diagnosis of carcinoma 
of the nght kidney was made Examina- 
tion of the urme showed it to be loaded with 
red blood cells, and considerable albumin 
was present 

X-ray therapy was ad\nsed for this pa- 
tient, he recened six treatments which to- 
taled about two thousand units Three 
da}s after the last radiation treatment, 
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a nght nephrectomy was performed 
Pathologic exammation revealed a tumor 
measuring about 7 5X6 cm , ivhich was 


ent, and the impression was that the 
growth was a liposarcoma of the right 
kidney However, rmcroscopic section of 



Fig 4 Some obliteration of the caudal calyx The question of the 
presence of tuberculosis liras considered 


fairly well differentiated from the surround- 
ing tissue, and was of a yellowish color 
There were a few cortical cysts on the 
upper pole of the kidney A section 
through the firm, rather fnable tumor 
showed it to have a yellov ish-gray, rather 
moth-eaten appearance It was not well 
circumscribed, but rather diffusely infil- 
trated The pebns and cahees u ere some- 
uhat compressed by the tumor, but they 
ucre patent and contained no stones The 
pehne mucosa showed no gross ulceration, 
but the upper portion had a sligbtlj rough- 
ened appearance The ureters were pat- 


this tumor showed complete loss of the 
mucosa in some areas, metaplastic changes 
m the epithehum m still other areas, ulcera- 
tion of the mucosa, and replacement by 
infiltrating squamous-cell carcinoma The 
cells were of a large squamous type with 
some tendency to form keratohyahn mate- 
nal, but uith no pearl-formation The 
tumor had infiltrated diffusely outward 
from the renal pelvis In one section, the 
renal artery was infiltrated and the lumen 
uas occluded by tumor cells Also, a 
large branch of the renal ^ ein n as m\ aded 
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in a similar manner There were nu- 
merous rather large areas of necrosis 
The patient remained well for three 
months and then returned complaimng of 
pain in the left chest Examination at this 
time showed metastatic nodules in both 
lungs The patient died from metastases 
five months after operation 

Case 3 The patient was a man 51 years 
of age, whose chief complaint was of at- 
tacks of pain which had occurred at inter- 
vals during the past three years Be- 
tween the attacks, a dull ache was present 
which was referred to the abdomen and 
back However, there had been penods of 
several weeks during which he had been 
without pain Durmg these three years, 
blood had been present m the unne at in- 
tervals, and there had been some noctuna 
One year before this examination, the pa- 
tient had had a fall and at that time a diag- 
nosis of misplaced kidney was made 

Physical exammation revealed a large, 
palpable nght kidney which was somewhat 
tender and partially movable 
Roentgen examination of the kidneys, 
ureter, and bladder showed huge calafic 
deposits in the nght kidney (Fig 2) This 
kidney was very large, and the diagnosis of 
calculous pyelonephrosis was made Ex- 
amination of the unne showed many blood 
cells, and a large amount of albumin 

Nine days after admission, a nght neph- 
rectomy was performed Gross exami- 
nation of the specimen showed nephro- 
lithiasis of the nght kidney, hydronephro- 
sis, chronic pyelitis, leukoplakia, and epi- 
dermoid carcinoma of the pelvis (Fig 3) 
Microscopic section of this kidney showed 
a chrome inflammation of the cortex of the 
medulla, with ulceration of the mucosa and 
diffuse chronic inflammatory infiltration 
In several of these sections, small areas and 
sohd masses of rather large epithehal cells 
were present m the subepithehal layers of 
the mucosa In some areas, there was 
complete replacement of the epithelium by 
keratmization and stratified squamous epi- 
thelium There was no pearl-formation 
In some of the sections, the entire pehne 
wall was mfiltrated to the penpeUnc fat 


After operation, chest comphcations, 
thrombosis of the pelvic vessels and of the 
vessels involving the entire nght leg oc- 
curred The patient died one month after 
operation, and postmortem exanunation 
revealed metastatic caremoma of the pen- 
renal fat, nght and left pen-aortic lymph 
nodes of the breasts and lungs, thrombosis 
of the pelvic veins, thrombosis of the pul- 
monary artenes, and multiple infarcts in 
the lungs 

Case 4 The patient, a woman 49 years 
of age, was seen first on June 15, 1932 
Her chief complaint was of pain in the nght 
side Two years before this examination, 
she had had a severe attack of pam which 
lasted for a few hours Two weeks later, 
a sirmlar attack occurred, after which the 
patient was free from symptoms until five 
months before this examination The 
pains began in the nght side of the back, 
radiated around to the grom and to the 
upper thigh, and were of such seventy that 
morphme was required to relieve them 
For the five months previous to examma- 
tion, the patient had had some constant 
pain After the last attack, a large amount 
of blood was passed, and since that time 
hematuna had been present for a penod of 
two or three days of each week 

Physical examination revealed no ab- 
normahties A plam plate of the kid- 
neys, ureters, and bladder revealed no 
abnormahty A pyelogram showed a fill- 
ing defect m the lower calyx of the nght 
kidney which it was felt might be due to 
mcomplete filhng, a blood clot, or tuber- 
culosis (Fig 4) Exammation of the unne 
failed to reveal the presence of aad-fast 
bacilh However, blood and albumin were 
present m the unne The climcal diagno- 
sis was stone m the nght kidney The pa- 
tient was adnsed to await any further de- 
velopment of symptoms She returned 
again in June, 1933, eleven months after 
the first examination, and reported that 
hematuna had been present at intennls 
A pyelogram made at that time showed a 
filhng defect m the pelvis of the left kid- 
ne), and narrowing of the uretero-pelnc 
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junction, whicli suggested the presence of a One year later the patient had no symp- 
neoplasm toms of recurrence or metastases of the 

Nephrectomy was ad^^sed and the left tumor 



Fig 6 Roentgenogram made 11 months after Figure 4 Complete oblitera 
tion of the caudal caly\ is seen and a diagnosis of carcinoma of the kidney 
pelvis was made 


kidney was removed The specimen 
showed a papillary type of tumor The 
lower section of the kidney was filled by a 
very hard, opaque, yellowish-white growth 
which was fairly well arcumscnbed and 
measured approximately 2 centimeters 
A papillar}’^ tumor arose from the pelvis in 
the region of the lowermost calyx. The 
pelvic mucosa for the most part appeared 
thickened and edematous The ureter was 
apparently normal The diagnosis based 
on the gross exaimnation was papillary 
carcinoma of the kidney Microscopic 
section of the tumor near the uretero-pel- 
vic junction showed a somewhat papillary^ 
growdh of pehac epithelium, with mvasion 
of the underljung submucosal and pen- 
pehnc tissue by small and large solid 
masses of squamous epithelial cells The 
tumor cells varied greatly and showed very- 
little keratmization Mitotic figures were 
scarce The grow th w as diffuse, infiltrated 
the medulla of the kidney, and extended 
into the cortex 


COMMENT 

Gilbert and MacMillan (1), m a very 
thorough discussion of the subject, re- 
newed all cases of squamous-cell carcmoma 
of the kidney pelns reported m the litera- 
ture, and they were able to collect 55 
cases and added two cases of their own 
The four cases presented here demon- 
strate the difficulties encountered m mak- 
mg a correct diagnosis of epidermoid car- 
cmoma of the kidney pelvis 

The average age of these patients was 48 
years There were two women and two 
men Hematuria was present m all four 
cases Stones in the kidney were present 
m two cases, and pyonephrosis was seen in 
two cases In two cases a palpable mass 
was present Three patients gave a his- 
tory of pain and one of injury 

There were no chnical findings m these 
cases which m any way might be consid- 
ered to be charactenstic of epidermoid 
carcinoma All cases were subjected to 
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roentgen-ray evanunation In the first 
case, a definite diagnosis of kidney tumor 
was made from the appearance of the kid- 
ney as observed on the steroscopic roent- 
genogram of the urinary tract This was 
in fact the only definite evidence of kidney 
tumor, and it estabhshed the fact that the 
palpable mass was connected with the 
kidney In the second case, agam the 
presence of a kidney tumor was determined 
by the pyelographic film which showed a 
tumor of the pehns of the kidney with inva- 
sion of the cortex This was interpreted 
properly as a carcinoma of the kidney 

In the third case, the roentgen examina- 
tion was of no value m detemiming the 
presence of a carcmoma of the kidney 
because of the huge calculi m this kidney 
and a diagnosis of calculous pyonephrosis 
was made Pyelographic findings led us 
to beheve that tuberculosis of the kidney 
pelvis was present m the fourth case, 
however, 11 months later another pyelo- 
gram defimtely estabhshed the diagnosis of 
carcmoma of the kidney In none of these 
cases was epidermoid caranoma of the 
kidney pelvis suspected, and only after 
microscopic study of the tumor was such a 
diagnosis made 

Case 3 well illustrates the presence of 
squamous-cell cancer of the kidney m the 
presence of large calcuh of the kidney asso- 
ciated with inflammation and leukoplakia, 
and in the presence of such findmgs, one 
should suspect the possibihty of such a 
tumor at the time of the examination In 
this case there was a history of mjury 
which may be of sigmficance as an etiologic 
factor However, the large multiple cal- 
cuh may be considered as the most logical 


contributing factor because of imtabon 
and the production of leukoplakia It is 
mterestmg to note that Nicholson (2) re- 
ported 16 cases of squamous-cell carcinoma 
of the gall bladder in 16 of which gallstones 
were present This tends to confirm the 
theory that chrome imtation is an etiologic 
factor in the production of squamous-cell 
carcmoma Infection in this senes of cases 
was not of sufficient frequency and dura- 
tion to be considered as important as an 
etiologic factor 

No cures were secured m three of the cases 
reported which mdicates the necessity for 
early diagnosis In the fourth case, patho- 
logical exammation showed early squamous- 
cell changes, and this patient is alive, two 
years after operation Agam, the impor- 
tance of early diagnosis is emphasized, that 
IS, a diagnosis of ladney tumor and prompt 
treatment by removal of the kidney which 
preferably is preceded by radiation of the 
kidney The one case m which this pro- 
cedure was followed resulted m failure, 
however, m the presence of a tumor as 
highly mahgnant as is epidermoid carcmoma 
of the kidney, we feel that all available 
remedial agencies possible should be used 
Roentgenologic exammation of the chest 
should always be made m the presence of a 
suspected kidney tumor Chest metastases 
occurred m 50 per cent of our cases 
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THE SIGNIFICANCE OF WEDGE-SHAPED DEFORMITY OF THE 
BODY OF THE VERTEBRA' 

By G W GRIER, M D , Pittsburgh, Pa 


^PHE title refers to a narrowing of the 
antenor margin of the vetebral body 
so that, in a lateral roentgenogram, it 
appears to be triangular in shape instead 
of rectangular as is normal This deform- 
ity occurs when the body of the vertebra 
becomes fragmented as m fracture crush, 
or when the bone becomes sufficiently soft- 
ened from pathologic processes so that the 
bod)' weight compresses the vertebra from 


to the spinal column Therefore, the 
downward thrust of the body weight would 
be greater at the antenor margm of the 
vertebra than at the postenor 

2 The interlocking processes between 
the vertebrae, and, in the dorsal region, the 
nbs also tend to support the postenor 
margm of the vertebra and prevent its 
collapse 

I am inclined to attach more sigmficance 



Tig 1 In fraciure crush of the body of a \ ertcbra in addition to the com- 
pression of the antenor border of the % ertcbra as demonstrated in the lateral 
tnew there is usuallj a widening of the \ ertcbra laterally and a narrowing from 
abotc downward in the anteropostenor enew Intervertebral space is not m- 
tohed 


abo\e douTiward Under these circum- 
stances the effects of compression are 
greater in tlie antenor portion of the 
\ertebra than in tlie postenor portion, 
producing the n edge-shaped deformity un- 
der discussion This deformity is at- 
tnbuted to two factors 

1 The center of gra\ ity of the body w ith 
tlie in dmdual erect falls m a plane antenor 

' Read before the Pittsburgh Acadeiii> of Medicine 
Januarv , 1*13.1 


to the latter of the hjrpotheses iMany 
times I have obsen'ed cases of fracture 
crush of the body of the vertebra in which 
the roentgenogram made within a few 
hours of the acadent shows the t}'pical 
wedge-shaped deformitt As the patient 
had not been erect dunng the mterv'al be- 
tween injury and \-ray examination, it is 
obvious that body weight in the erect pos- 
ture had no part m producing the de- 
formiti Since we know, then, that the 
159 
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Fig 2 When the nucleus pulposus is ruptured 
by traumaUsm the swelling of the nucleus causes 
a notched appearance on the opposing surfaces 
of the bodies of the vertebrT: The nucleus is also 
often displaced as m the case shoivn here 

deformity can occur m the absence of 
factor No 1, it seems questionable what 
part this factor plays m producmg the de- 
formity 

Let us consider now the difFerentiation 
between the various conditions producing 
this deformity Beginiung with fracture, 
we find that this is the only condition in 
which the defornuty is due to fragmenta- 
tion However, this does not help us 
much smce it is extremely seldom that 
one is able to distmguish the various sepa- 
rate fragments Naturally a historj’^ of 
mjury is very suggestive, but cannot be re- 
lied on too much, as fracture can occur 
from an injury which the patient may con- 
sider too trivial to mention, or the history 
may be unrehable from other causes It is 
well to remember that in fracture the ver- 
tebra IS often mcreased in width from side 
to side, as well as narrowed from above 
downward, and that a sharp angulation 


both laterally and anteropostenorly usu- 
ally occurs at the site of fracture By far 
the most common site of fracture is in the 
last two dorsal and first two lumbar verte- 
bras In healed fracture, m cases m which 
the history is unrehable, the location and 
widemug, with lateral angulation, are the 
most rehable signs Recogmtion of callus 
cannot be rehed upon As a matter of 
fact, new bone deposit is much more com- 
mon m certam inflammatory conditions 
than in fracture The mtervertebral space 
is usually normal in fracture 

Occasionally mjury to the cartilage may 
occur, manifested by compression of the 
cartilage, with narrowmg of the mterverte- 
bral space The cartilage may become 
fractured, producmg a similar effect In- 
juries to the cartilage may result m dis- 
ruption or dislocation of the nucleus pul- 
posus, a very tough, elastic, round or ova! 
body located about the center of the car- 
tilage Its funcbon is to act as a fulcrum 
on which the bodies of the vertebrae pivot 
dunng anteropostenor bendmg of the 
spme Violent mjury may produce frac- 
ture of the cartilage, with disruption of the 
nucleus, which swells, due to its elastiaty 
It may be thrust agamst the opposmg 
surface of the vertebra, producmg a de- 
pression m the bone correspondmg to the 
size and shape of the nucleus Sometimes 
the nucleus is displaced backward m the 
cartilage and this displacement widens the 
mtervertebral space posteriorly and mter- 
feres with the normal motion between the 
vertebrae Accurate information regard- 
mg injuries to the cartilage are rather 
meager, and it seems certam that many 
such mjunes have gone unrecognized in 
the past The studies of Schmorl have 
recently stimulated mterest m this field, 
and it seems probable that instructive 
observations and experiences will soon 
make their appearance in medical litera- 
ture 

Another lesion of the v^ertebra occurring 
as a result of mjury and one which has 
caused considerable confusion is the so- 
called Kflmmel's disease Kummel re- 
ported this condition before the disco v^ery 
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of \-rays, his knowledge of the condition that there can be no doubt of the identity 
being based on autopsy findings Briefly, of this disease I have observed one such 
the condition is one of compression of the case and many others m which the history 



Fig 3 Kummel s disease (A) Note slight compression of the anterior mar- 
gin of the bod> of the tot lumbsir Nertebra, and the concavity of the antenor 
surface This film was taken si\ months after the accident (5) Film taken 
immediatel> after the accident does not show these changes 


anterior margin of the vertebra Kummel 
thought the condition was due to a trau- 
matic osteitis, with decalcification and 
softemng of bone and a consequent de- 
formity The deformity does not make its 
appearance imtil two or more months fol- 
lowing the mjar)”^ Many authors since 
Kummel have thought that the condition 
was really an unrecognized fracture crush, 
while others agree ivith Kummel It is, of 
course, necessary to have \-ray films show- 
ing a normal vertebra immediately after 
the accident m order to identify Kurtimers 
disease As the accident is often tnwal, 
\-rav films are usually not made How- 
e\er, symptoms persistmg, later \-ray 
examination shons tlie deformity It is 
this peculiar set of arcumstances which has 
produced so much confusion m Kummel’s 
disease Hoi\c\er, a sufficient number of 
cases have been observed m which roent- 
genograms, made immediately follomng 
mjuiy were normal, nhile others, made 
later, showed the Uqncal deformit) , so 


was identical with Kummel’s disease, 
though the immediate x-rays were not 
taken I beheve the process is one of de- 
calcification and not of unrecogmzed frac- 
ture The deformity of fracture occurs 
immediately following injury, and I can 
see no reason why x-ray films taken at that 
time should not show it I believe this 
condition occurs much more often than is 
generall)’- believed A study of the lateral 
films of the spme m any x-ray department 
IS sure to reveal a number of cases m which 
one vertebra shows a wedge-shaped de- 
formity Investigation of such a case 
usually does not bnng to hght any histor}-- 
of senous mjurj', but the pabent complains 
of pain in the back As a matter of fact, 
the historj’^ is quite smular to the one bom 
fide case of Kummel’s disease I have ob- 
serv'ed personally The only thing that is 
lackmg IS the normal x-raj film made after 
an accident if this had been made, quite 
probablj further x-ray examination would 
hai e been considered superfluous, so that 
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Fig 4 Fig 5 Fig 6 

Fig 4 This IS a case of very early tuberculosis selected to show the destruction of the cartilage which always 
precedes destrucbon of the bone In a later stage the bodies of the \ertebra: become destroyed and compressed 
along the antenor border 

Fig 5 Beginnmg compression of the body of the third lumbar vertebra m a case of metastatic earcmoma 
In a later stage the body of this vertebra will become more completely destroyed 
Fig 6 There are vanous changes seen in syphilis of the spine — sometimes locahzed areas of destruction some- 
times new bone formation The case illustrated here shows compression of the body of the second lumbar 
vertebra, due to rarefaction from a generalized osteitis 


the solution to this problem does not seem 
to rest with the roentgenologist In any 
event, I feel that wedge-shaped deformity 
of a vertebra should always be accepted as 
abnormal and requiring explanation It 
may not have any more clmical sigmficance 
than calafied tubercles m the lung, but it 
certainly is not normal and should be ex- 
plamed to the satisfaction of the chmcian 
before a final diagnosis is made 

Wedge-shaped deformity due to con- 
gemtal malformation is usually seen in the 
dorsal or lumbo-sacral region In the 
dorsal region, the mcomplete vertebra is 
practically always a lateral wedge and not 
an anteroposterior one It is usually 
accompamed by a lack of s}Tnmetry, or the 
absence of a nb The fifth lumbar verte- 
bra IS normally wedge-shaped, bemg wider 
in front than behmd In cases in which a 
sixth lumbar vertebra is present, this is also 
shaped like the normal fifth lumbar In- 


adentally, the presence of this extra wedge- 
shaped vertebra m this location predis- 
poses to spondylohsthesis 

In considering deformity due to soften- 
mg of the body of the vertebra, we find the 
lesions fall into two groups 

1 General decalcification due to con- 
stitutional causes 

2 Local disease 

Under general decalafication may be 
classified 

Posture curve 
Osteo-arthntis 
Osteomalaaa 
Rickets 

Hyperparathyroidism 
Lesions due to local disease are 
Tuberculosis 
Carcinoma 
S>'philis 
Paget’s disease 
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Fig 7 Ostcochondntis maj, as m this case, 
involve onl) one \ertebra when the lesion is very 
similar to Kohler s disease in the tarsal scaphoid 
In other cases there is a slight compression of a 
number of adjoining \ertebrcB simulating a postural 
kyphosis 

Hodgkin’s disease 

Osteochondntis 

It IS with some hesitation that I at- 
tnbute the compression of a vertebra which 
occurs m posture kyphosis to decalafica- 
tion However, it seems to me that all the 
e\*idence would indicate that some soften- 
ing of bone is present m these cases, both 
m the adolescent and m the aged Prob- 
ably no one will deny that decalafication 
and softening accompany the postural cur- 
vature which comes uath semhty, es- 
pecially in cases in which this occurs m 
combination with osteo-arthntis It is 
not customaryr to attribute the posture 
cur\'e of Youth to bone pathology, but 
when one considers that these children are 
practically all under par physically, it 
seems reasonable that the bones may be 
lacking in lime salts also and that the de- 
forraitv of the \crtcbra is really due to a 
certain amount of softening and decalcifica- 
tion 

In osteo-arthntis, osteomalacia, and 
nckets, there is a general absorption of 



Fig 8 In Hodgkin's disease, bone destruction 
in the spine is usuan> caused by pressure from en- 
larged lymphatic glands along the spine In this 
case It IS obxoous that the lesion is a metastatic 
one in\ olvmg the body of the first lumbar \ ertebra 

lime salts from the bones which results in 
compression of the bodies of the vertebra;, 
most pronounced along the antenor mar- 
gins The process usually^ involves the 
dorso-lumbar region first and, when other 
portions of the spme are involved, the 
changes are more marked m this location 
than elsewhere In addition to the com- 
pression, cases of osteo-arthntis present 
bony deposits on the edges of tlie i ertebra, 
which project as bony spur-hke formations 
These projections, together with the com- 
pression, change the antenor border of 
the ^ ertebra from a plane surface to a 
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Fig 4 Fig 5 Fig 6 

^ j * “‘f® “'■'y tuberculosis selected to show the destruction of the cartilage which always 

precede destruction of the bone In a later stage the bodies of the vertebne become destroyed and compressed 
along the anterior border 

Fig 6 Beginnmg compression of the body of the third lumbar vertebra in a case of metastatic caremoraa 
In a later stage the body of this vertebra will become more completely destroyed 
Fig 6 There arc vanovs changes seen in syT?bUis of the spiaesoweLimes localized areas o! destruction some 
times new bone formation The case lllustiated here shows compression of the body of the second lumbar 
vertebra due to rarefaction from a generalized osteitis 


the solution to this problem does not seem 
to rest ivith the roentgenologist In any 
event, I feel that wedge-shaped defonmty 
of a vertebra should always be accepted as 
abnormal and requinng explanation It 
may not have any more chnical significance 
than calcified tubercles m the lung, but it 
certainly is not normal and should be ex- 
plamed to the satisfaction of the chniaan 
before a final diagnosis is made 

Wedge-shaped deformity due to con- 
gemtal malformation is usually seen m the 
dorsal or lumbo-sacral region In the 
dorsal region, the incomplete vertebra is 
practically always a lateral wedge and not 
an anteroposterior one It is usually 
accompamed by a lack of symmetry , or the 
absence of a nb The fifth lumbar verte- 
bra is normally wedge-shaped, being wider 
in front than behind In cases in which a 
sixth lumbar vertebra is present, this is also 
shaped like the normal fifth lumbar In- 


cidentally, the presence of this extra wedge- 
shaped vertebra m this location predis- 
poses to spondylohsthesis 

In considering deformity due to soften- 
ing of the body of the vertebra, we find the 
lesions fall mto two groups 

1 General decalafication due to con- 
stitutional causes 

2 Local disease 

Under general decalafication may be 
classified 

Posture curve 
Osteo-arthntis 
Osteomalacia 
Rickets 

H3'perparath>TOidism 
Lesions due to local disease are 
Tuberculosis 
Caremoma 
Sj phihs 
Paget’s disease 
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more vertebrse may be mvolved The respects to Kohler’s disease of the tarsal 
process is more apt to occur m the lower scaphoid The process is primarily an 
dorsal region Healmg usually takes place osteitis There is, first, bone softening, 
spontaneously, the deformity bemg per- with later compression of the body of the 
manent Another manifestation of osteo- vertebra The lesion heals by new bone 
chondritis seen m young children mvolves formation, lea\Tng the vertebra smaller, 
only one vertebra and is similar m many but more dense than normal 
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concave one This spur formation is pe- 
cuhar to osteo-arthntis and is not seen in 
osteomalaaa or nckets The interarticu- 
lar cartilage is apt to be narrowed m os- 
teo-arthntis However, in osteomalacia 
the cartilage assumes a bi-convex shape, 
thought to be due to a swelhng of the 
nucleus pulposus brought about by the 
great elastieity of the nucleus and the 
lessened resistance of the greatly softened 
bone of the vertebra on each side In os- 
teomalaaa, the decalafication is extreme 
In nckets and in hyperparath)noidism, 
the changes are similar to those m osteo- 
malaaa, but usually not so extreme The 
differentiation between the three diseases 
IS made by other means than roentgeno- 
grams of the spine Rickets, of course, 
occurs only in children Osteomalaaa 
and hyperparathyroidism differ chmcally, 
and the roentgenograms of other bones 
show somewhat different charactenstics 
In tuberculosis there is actual bone ne- 
crosis which may go on to complete de- 
struction of the bodies of one or more verte- 
brse The interarticular cartilage is in- 
volved early It soon becomes narrowed 


followmg The interarticular cartilage is 
not involved and the space betiveea verte- 
brae IS normal Sometimes m metastasis 
from scirrhous carcmoma the mvasion is so 
slow that the vertebra does not collapse 
but maintains its normal form, or perhaps 
becomes shghtly compressed as a whole 
without assummg a wedge shape There is 
no new bone formation in carcmoma 
In syphihs, as a result of osteitis, the 
bone becomes somewhat softened and 
compressed The involvement is apt to be 
sohtary, or htmted to the \ertebra imme 
diately adjacent The early appearance is 
quite like tuberculosis except that the 
cartilage is unmvolved When the process 
heals, extensive deposits of new bone occur 
In Paget's disease the involvement is 
multiple, ostatis is present, and there is a 
generahzed softemng with deformity of 
several vertebrae In addition, this process 
IS characterized by localized deposits of 
excess calaum, which give the bones a 
mottled appearance The differentiation 
of this disease is usually made by roent- 
genograms of the long bones, which pre- 
sent charactensbc changes 


from destruction and may disappear en- 
tirely In heahng, it is not unusual for the 
bodies of adjoinmg vertebrae to become 
fused Abscess formation is of common 
occurrence and if the involvement is m the 
dorsal region, this will show on the roent- 
genogram Tuberculosis starts m one ver- 
tebra only and spreads from there by con- 
tmmty to naghbonng vertebrae This is 
m contradistmction to other processes, 
which often appear simultaneously m 
different locations When tuberculosis 
heals there is recalafication, but there is no 
deposit of excessive new bone as m syphihs, 
gonorrheal, or typhoid infection Occa- 
sionally, cases of tuberculosis are seen m 
which the involvement begins centrally, 
and collapse of the vertebim does not occur 
until there is very extensive involvement 
Metastatic carcmoma may mvolve one 
or more vertebrEe simultaneously As a 
result of mvasion of the bone by the malig- 
nant growth it becomes weakened and col- 
lapses, the typical wedge-shaped deformity 


In late Hodgkin’s disease, bone changes 
in the spine are not uncommon They 
are usually due to pressure on the spine 
from enlarged paravertebral lymphabc 
glands These changes are locahzed areas 
of destruction and not the wedge-shaped 
deformity we are considenng However, 
instances are occasionally seen m which 
metastasis undoubtedly occurs to the body 
of the vertebra and in these cases the in- 
volvement is exactly the same as in meta- 
static caranoma There is an extensive 
destruction of bone, the body of the verte- 
bra collapses, and the tjqucal deformity 
results 

Osteochondritis occurs m the adolescent 
The process is a mild osteitis involving the 
cartilage, or the cartilage plate, the epi- 
physis, and the cartilaginous border of the 
vertebra Slight erosion of the v^ertebra 
occurs, produang an irregular surface bor- 
dermg on the cartilage Softening of bone 
also occurs, mth some compression of the 
anterior margin of the vertebra One or 
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D = -jjm-Mks + hw)) 

if expressed in Imc -hr , or by 
MT 

i? = S 6 - Mks + hw)) 

if expressed in roentgens - 

M in these formulse is the quantity of 
radium element (not the radium com- 
pound) m the needle m mdhgrams (Cer- 
tificates of radium needles issued by the 
national laboratones do not usually state 
Af direct^ For example, the needle may 
be said “to emi t radiation equivalent to 
0 95mgm radium and a footnote on 

the certificate may state further that it is 
estimated that 5 per cent of the radiation 
is absorbed m the needle walls For such 
a needle, therefore, Af would equal 1 00 
mgm ) 

T is the time of exposure m hours 
L IS the length m centimeters of the 
cavity m the needle (not the total length 
of the needle), which is filled with radium 
If not known, it is easily found by makmg 
a contact prmt of the needle by its own 
radiation on x-ray film A few seconds’ 
exposure ivill produce a black hne on the 
film which IS only ver}’- shghtly longer than 
L 

s is the effective thickness of the needle 
wall in millimeters To suflfiaent accuracy 
it equals the actual thickness increased by 
5/33 of the inner radius of the wall, i e , 
2S 

s = r« — —Vi u_ and are the outer and 

O J 

inner radii, respectively 

k IS the absorption constant of the ma- 
tenal comprising the needle nail, values 
of uhich are gi\ en m Table I 
/i and /; are numbers which depend on 
the position of the point /i is obtained 
from Figure 2, and fz from Figure 4 

/i and /; are plotted m terms of y and — 

L L 

The significance of these may be seen from 
Figure 1 L, as before, is the acti\ e length 

Set Toolnole 0 p 17S 


of the needle, w is the distance of the point 
from the axis of the needle, and x is its 
distance from the plane which cuts the 
needle axis perpendicularly through its 
center 


TABLE I — ^ABSORPTION COEFFICIENTS FOR 
THICKNESSES OF MATERIALS IN 
MILLIMETERS 


Alummium 

0 007/mm 

Lead 

0 OSS 

Platinum I 



0 139 

Indium pt J 


Gold 

0 140 

Silver 

0 043 

Monel 

0 021 

Muscle 1 



0 0024 

Epithelial tissue ) 


Bone 

0 0055 

Water 

0 0026 

Rubber Oead free) 

0 0023 

Soft wood (pme) 

0 0013 

Hardwood (ash) 

0 002 

ParaflSn wa\ 

0 0022 

Glass (lead free) 

0 007 


Part of Figure 2 is reproduced on large 
scale m Figure 3 

is the absorption coeffiaent of the 
biological tissue For epithehal tissue and 
muscle, ^1 = 0 024 if w is given m centi- 
meters Withm 1 cm of the needle, kiW 
may be considered neghgibly small and 
may be ormtted 

Example — ^The 10 mgm needle shown m 
Figure 1 was apphed for 10 hours It is 
reqmred to find the dose at the pomt P, 
0 75 cm from the axis, and 3 0 cm from the 
central plane 

Wall material, indium platinum , hence 
from Table I 

^ = 0 14/mm 

Outside diameter, 3 mm , inside diameter, 
2 mm , therefore 

1 „ 2S 1 

s=-X3mm “^X-X 

2 mm = 0 65 mm 

Length of radium caMty, L = 1 5 cm 
w = 0 75 cm, 1 = 15cm. 

Therefore, ^ = l — = 1 
L ' L 2 

Refemng to Figure 2, it may be seen that 
the co-ordmates 



INTENSITY AND DOSAGE NEAR RADIUM NEEDLES' 

By G C LAURENCE, Ph D , Ottmoa, Canada 
From the National Research Counal of Canada 
Pan I 


INTRODUCTION 

[| T HAS been customary to descnbe 
radium treatments m milhgram-hours, 
the product of the quantity and tune of 
application of the radium The number of 
milligram-hours required to produce the 
desired effects vanes between wide ex- 
tremes, depending on the distance of the 
radium from the tissue and other factors 
Therefore, compansons in mdligram-hours 
without further information are of little 
significance except in questions of economy 
The practice of radiology is based on the 
supposition that similar results under 
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Fig 1 

similar conditions tend to follow similar 
physical disturbances Therefore, it is sen- 
sible to discuss directly the disturbance— 
that is, the irradiation — rather than the 
milligram-hours necessary to produce it 
The practice is growmg of descnbing ra- 
dium therapy m terms which are a measure 
of the actual amount of irradiation ap- 
plied Two units of the quantity of irra- 
diation have been used for this purpose 
the roentgen, which is faimhar in x-ray 
therapy, and the milhgram-hom per centi- 
meter squared (abbreviated Imc -hr ) 
Statement of the irradiation in these umts, 
m addition to full descnption of radium 
needles and their position relatiie to the 

' » Presented before the Radiological Societi of North 
Amenca at the Twentieth Annual Meeting at Mem- 
phis, Term Dec 3-7 1934 


skin and the tumors, is a useful specifica- 
tion of the physical treatment 
The “dose” at a point m the tissue is the 
number of roentgens or Imc -hr traversing 
the region of pomt during the uradiabon 
This quantity is not easily measured on 
every occasion It is pi acticable, however, 
to select a number of arrangements of 
needles which are frequently used, to deter- 
mme the dose near them, and to tabulate 
this information m convenient charts for 
ready reference in routine work This has 
been done at the Radimnhemmet, Stock- 
holm, the Memonal Hospital, New York 
City, and elsewhere (1) The charts which 
they have prepared are not always apph- 
cable m other mstitutions where needles 
are used of different design, and in different 
arrangements This paper gives formula 
and graphs from which can be determined 
easily lie dose at any point near any 
needles with sufficient accuracy for thera- 
peutic purposes It is possible to construct 
from this, dosage charts for combinations 
of needles with much less labor than is in- 
volved m the corresponding laboratory 
measurements, or m calculation from first 
principles A useful set of charts may be 
prepared m a few hours 

Part I of the paper is restneted to the 
practical details of the method of deter- 
mmmg the dose at a point near a radium 
needle or tube, and of preparing charts of 
the distnbution of the dose near a com- 
bmation of needles Theoretical dis- 
cussion of the derivation of the formuhe 
and data and other questions is given in 
Part II 


THE DOSE AT 


A POINT NEAR 
NEEDLE 


A RADIUM 


The dose at a pomt P near a radium 
needle or tube is gii en b} 
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^ w 1 might be based on the detemunation of the 

- = 1 and y = - mtersect at the cur\>^e 2o, 40, or more pomts This 


requires considerable calculation Much 



Fig 3 


Similarly from Figure 4, /: = 2 0 
Therefore, 

r lOmgm X lOhours 

K = 86 r X T~ - X 

Imc -hr 1 0 cm X 1 0 cm 

0 94 X (1 — 2 0 X (0 14/ mm X 0 65 mm 
-f-O 024/cm X 0 75 cm )) = 282 roentgens 
If se\eral needles are present, the total 
dose IS obtained b} adding together the 
doses due to the needles indmdually 

PREPARATION OP DOSE CHARTS 

A useful diagram of the distnbution of 
dose near an aminr>'pmr>nt nf qpx prnl nppHIpc 


unnecessary work can be avoided by suit- 
able choice of pomts, by systematic ar- 
rangement of calculations, and by tabulat- 
ing the results of each part of the calcula- 
tion Suggestions about how this may be 
done IS the subject of this section 

The pattern of 14 needles shown m 
Figure 7 will sen^e as an illustration It 
consists of 10 milligram needles, ivith 0 5 
mm walls of indium platinum The 
needles are spaced 1 cm apart in two rows 

T'lin fwn T*r\TT C 0»*r» 4 
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24cm 30 cm. 36 cm, 45 cm,and 60 lation has been reduced to a httle more 
cm , that IS, at 81 pomts m all (Fig 10) than a quarter of what it would otherwise 

Smce the correspondmg pomts under the be ^ i r n 

four d’s are alike, and this is true also of the It is convement to proceed in the follow- 



.o' «C 


Fig 5 

two J’s and two c’s, the number of values 
to be calculated is reduced to 36 

Figure 10 illustrates one kind of dose 
chart In it are represented values of the 
dose at pomts under one each of the d’s, 
6’s, c’s, and a Other types of dose 
chart may be suggested, for example, a 
suitable vertical plane may be chosen 
such as through cac or through hah A 
set of equal dose (isodose) cun^es may be 
draivn in freehand with tolerable accuracy, 
using the 81 pomts for gmdance Ex- 
amples of charts of this kmd may be found 
in some of the papers already cited 
It may be obsen’^ed that at points under 
b and a the value of i is 2 cm for every 
needle The positions of d and c were 
chosen so that \ is again 2 cm for the near- 
est rou of needles Therefore, the effect 
of the upper row of needles on the point at 
a particular depth belou b’ is equal to its 
effect on the point at the same depth under 
d Similarly the positions a, b', c', and 
d' arc such that at a given depth below 
tlieso four pomts, effects of the upper left- 
hand needles are equal Thus by a suit- 
able choice of points the amount of oalrn- 


xd =<c dx-d 

"k 4 



» c/ 

Fig 6 


mg manner One depth (c g , 0 6 cm ) is 
considered at a time The dose at this 
depth under d is derived first If the nee- 
dles are ahke, the first part of the formula, 
MT 

IS common to all of them Multiplica- 
tion by this factor can be postponed until 
the values for the rest of the formula, 
0-~fi{ks -f- kiw)), have been calculated 
for each needle and added together As 
(1— + kiW)} IS evaluated for each 
needle it is carefully noted in a httle table 
ivith a space for each needle 

The dose at the same depth under b is 
found now by adding up the appropriate 
values of (l-/.(itr + and multi- 

MT 

plymg the sum by These values of 
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centers The active length of the needle 
(length of the radium core) is 3 0 centi- 
meters The over-all length is 4 2 cm , but 
this fact IS irrelevant 


Nine pomts, marked a, b, c, and d, 
are chosen m the plane of the needles 
The dose is determined at nme depths 
below each point, 06cm,12cm,lScin, 
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which the chart is intended It is impor- 
tant, therefore, to know how much change 
in needle design may be permitted without 


not be great enough to alter this distance by 
more than 10 per cent It should be no- 
ticed that this criterion permits very little 





producing excessively large differences m 
tlie actual dose from values mdicated in the 
chart 

A change in Jl/, the amount of radium in 
Qxery needle, or T, the time of exposure, 
offers no difficulty The dose is altered in 
proportion to the change in if and T 

A change in L or sk produces a change in 
the dose which depends on the position of 
the point The followng general state- 
ments indicate approximately the size of 
these changes (A tolerance of 10 per cent 
is assumed for purposes of illustration 
onl} ) 

In combinations of needles similar to the 
one described, that is, a number of needles 
all m one plane and equally spaced m par- 
allel rows, the followang cmpincal rule is a 
rough indication m the permissible cliange 
in L such that the dose at a point is not 
altered bi more than 10 per cent The dis- 
tance of the point from tlie nearest end of 
the actiNc length of the nearest needle 
should be measured The change in L must 


change m L for points near the end of a 
needle, but permits quite large changes in 
L for points some distance away 

The values of the dose can be partly cor- 
rected for a change m sk by dividing them 
by (1 — sk) and multiplymg by (1 — s'k') 
where sk and s'k' are characteristic, re- 
spectively, of the needles of the chart, and 
the new needles A\Tien thus corrected, the 
dose may be considered to be m error by 
less than 10 per cent if the value of (1 — 
/ssfe) at the point for the nearest needle to 
it has not been altered by more than 20 per 
cent It follou s that ver}'- little change in 
sk is permissible at points situated beyond 
the ends of the nearest needles in direction 
at small angles from their axes 

If the inactive ends of the needles are 
long, it may be desirable to oi erlap slighth 
the ends of needles in different rows to 
avoid a large mactue gap between rous 
This iniohes placmg the needles in an 
oblique position by rotating them slightl} 
about their center, but does not introduce 
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lated They can be found in the table al- 
teady prepared for the point under a, 
because every needle has the same position 



Fig 7 


relative to the point under b, as some 
needle had to the point under a This is 
true also for c and d 
Having completed one chart it is very 
easy to construct another chart for a 
smaller number of needles of the same de- 
sign and spaced by the same intervals 
The necessary values of (1 ~ f^iks -f- kw}} 
are already available in the tables pre- 
pared dunng the calculation of the first 
chart On the other hand, if the number of 
needles is increased (1 — f^iks -4- ki w)) must 
be calculated for the extra needles only 
The most tedious part of the calculations 
IS the evaluation of (1 — f«(ks -f- kj w)) for 
each needle w, which is reqiured to ob- 
tam / and /j, is most easily detemnned by 
actual measurement on a drawing to scale 
If this drawmg is an elevation perpendicu- 
lar to the axes of the needles, and of such a 
scale that L is represented by 1 cm , then 
IV IS given directly by the distance from 
needle to pomt, measiued m centimeters 
by a centimeter scale Graph paper is con- 
vement for making drawmgs of this kind to 
scale 


The accuracy of these charts is suffiaent 
for therapeutic purposes Great accuracy 
offers no advantages m radium therapy be- 
cause 

(1) itisnot possible to measure distances 
in tissue accurately , 

(2) the boundary of a tumor is not 
sharply defined, and 

(3) there are biological vanables which 
cannot be controlled as accurately 

At points withm 0 5 cm of the needle 
axis, the method is maccurate This is due 
in part to the effects of beta rays from the 
metal walls of the needles The dose so 
close to the needle is of httle mterest and 
must be mterpreted cautiously, because 
very httle is Imown about the extent to 
which the mdividual cell is influenced by 
effects on neighboring tissue, a question of 
great importance when the gradient of the 
lomzation mtensity is large 

It has been assumed m the denvation of 
the formulEe that practically no beta rays 
from the walls of the needle reach the pomt 
P This is assured if at least 5 mm thick- 
ness of flesh, wood, wax, rubber (lead-free), 
or similar matenal hes between the needle 
and the pomt Hence if the radium needles 
are apphed externally, the charts will give 
the dose on the surface of the skm only if a 
layer 5 mm thick of such matenal is placed 
between the skm and the needles The 
absorption in this layer is small and may be 
Ignored This layer has the additional ad- 
vantage of reduang the skin dose necessary 
for a given tissue dose 

The dose due to a needle becomes mac- 
curate also when either exceeds 10 or 
fiks exceeds 0 4 This is due partly to the 
absorption in the ends of the needle and 
partly to mathematical approximations m 
deri-vung the formula It sometimes occurs 
in computing charts for a comhmatioa of 
several needles Although the calculated 
effect of the particular needle is inaccurate, 
the error is a very small part of the com- 
bined effect of all needles and, therefore, 
the accuracy of the chart is little affected 
Occasion ma}' anse for using needles dif- 
fering somewhat m design from these for 
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TABLE IX — DOSE IN ROENTGENS IN ONE 
HOUR 3 TUBES IN LINE, 2 25 CM APART, 
AS IN FIGURE Q, 10 MG TUBES, ACTR'E 
LENGTH 1 5 CM , OUTSIDE DIAMETER 2 5 MAI , 
WALL OF IRIDIO-PLATINUM 1 0 MM THICK 


mm 

a 

b 

c 

0 

160 r 

160 r 

100 r 

12 

65 

o/ 

43 

IS 

37 

32 

25 1 

24 

24 S 

20 5 

17 2 

30 

17 7 

14 9 

12 7 

30 

13 2 

11 3 

9 7 

45 

9 0 

7 9 

C 9 

CO 

5 3 

4 7 

4 3 

76 

3 2 

3 0 

2 8 


thin, a unit is obtained which is several 
tunes larger than one based on measure- 
ments which exclude the effects of the verj'’ 
soft radiation Therefore, it is necessary' 
to give further details m the definition 
Kohlrausch has shown that the hard 
radiation from radium m equilibrium with 
Its disintegration products may be con- 
sidered to consist of three Groups, I, II, 
and III, of different absorption coeffiaents 
(2) All softer radiation may be included in 
a fourth Group, IV 

It IS of considerable advantage to avoid 
the effects of Group IV m defimng the unit, 
for reasons to be considered later This, of 
course, would not be justified if it were not 
for the fact that the amount of Group IV in 
the radiation which has penetrated the 
nails of needles and tubes of ordmary de- 
sign IS practicall}’’ negligible 
The Imc -hr is, therefore, defined as the 
dose resulting in one hour from the three 
Kohhausch Components of quality only m 
the radiation emitted from one milligram of 
radium at a distance of one centimeter 
The unit is realized by measurements 
made under conditions in i\ hich Group IV, 
the pnmari beta rays, and the secondaiy^ 
beta raA s from anj matcnal of high atomic 
number such as the needle nail, are ex- 
cluded The measurement is then cor- 
rected for distance from the source bi the 
micrse square lai\, and for absorption of 
Groups I, II, and III m the walls of the 
ra Him standard and tlie ionization cham- 
cr For this purpose an ionization cham- 


ber with an inner wall of 5 mm aluimmum 
and an outer wall of 0 5 mm lead has been 
used The outer wall eliminated Group IV 
and the inner wall ehmmated the secondary 
beta rays from the outer wall Measure- 
ments were made also m chambers of wide 
vanety of materials to test the assumptions 
made in this work, and to obtam values of 
the absorption coeffiaents of xanous ma- 
tenals under various conditions 

There are two advantages m usmg onl)'- 
Groups I, II, and III and excludmg Group 
IV 

(1) Measurements of absorption coeffi- 
aents are mdependent of the nature of the 
matenal of the iimer wall of the chamber, 
provided that it is of low atomic number, 
thick enough to exclude secondaiy^ beta 
rays from dense material outside, and cor- 
rection IS made for the absorption m the 
wall itself This is important because the 
only experimental quantities which enter 
directly into the realization and use of the 
Imc -hr umt are absorption coeffiaents 

(2) The conversion of Imc -hr into 
roentgens is simplified, because the effects 
due to the walls of the chamber are equal 
to the effects which would be produced by 
a large surrounding body of air as required 
by the defimtion of the roentgen This is 
discussed m more detail m the next section 

Although foragn to the subject of this 
paper, it is mterestmg also that the second- 
ar)’^ physical effects in biological tissue are 
proportional to the dose in roentgens due to 
these three quahty groups, regardless of 
thar relative intensities 

These advantages result from the fact 
that the absorption of Groups I, II, and III 
in materials of low atormc numba is due 
practically entirely to the Compton effect 
This IS explained as follows < 

Gray (3) has shown that the Compton 
effect mth hard gamma rays is not apprea- 
ably affected by the forces bindmg elec- 
trons to atoms, and that the probability of 
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objectionable error at depths greater than 
three tunes the diameter of the needles 
If the surface containing the needles is 
curved shghtly (eg, m superficial applica- 
tion to the breast) dosage on the concave 



Fig 9 


side IS shghtly increased The increase is 
negligibly small at depths less than 2 or 3 
cm unless the curvature is very pro- 
nounced 

The followmg diagrams and tables apply 
to needles contaming 10 mgm radium, out- 
side diameter 2 5 mm , wall of indio- 
platmum 0 5 mm thick, effective length 
(L) 3 centimeters They are placed 1 cm 
apart m rows separated 4 cm between qen- 
ters The figures m the tables are the doses 
resulting one hour at vanous depths below 
the designated point on the diagram The 
Imes in the diagrams represent the cavities 
m the needles which contain the radium 

TABLE V “ — DOSE IN ROENTGENS IN ONE 
HOUR 5 NEEDLES, 1 CM APART, AS IN 
FIGURE 5, 10 MG NEEDLES, ACTIVE LENGTH 
3 CM , OUTSIDE DIAMETER 2 5 MM , WALL 
OF IRIDIO-PLATINUM 0 5 MM THICK 

mm abed 

6 220 174 82 64 

12 116 88 60 47 

18 70 55 44 35 

24 47 37 33 26 4 

30 32 5 26 7 24 6 20 6 

36 23 6 20 2 19 0 16 5 

45 15 7 13 7 13 4 H 8 

60 90 82 80 73 

75 5 7 6 4 5 3 GO 

Part II — Imc -hr as the Umt of Dose 

One milhgram-hour per centimeter 
squared, abbreviated Imc -hr , is the dose 

’ There are ten figures and six tables the latter are 
numbered I V XI VII VIII IX Table V is so num- 
bered because it refers to Figure 5, similarly for Tables 

ntoix 


TABLE VI DOSE IN ROENTGENS IN ONE 
HOUR 10 NEEDLES, 1 CM APART, IN TWO 
ROWS, 4 CM BETWEEN CENTERS, AS IN 
FIGURE 6, 10 MG NEEDLES, ACTIVE LENGTH 
3 CM , OUTSIDE DIAMETER 2 5 MM , WALL 


OF IRIDIO-PLATINUM 0 5 MM THICK 



6 165 128 90 71 

12 120 94 68 65 

18 88 70 62 43 

24 64 53 40 34 

30 49 41 32 27 4 

38 38 33 25 5 22 5 

45 26 7 23 5 19 0 16 9 

60 16 0 14 6 12 4 11 6 

76 10 6 99 86 S3 


TABLE VII — DOSE IN ROENTGENS IN ONE 
HOUR 14 NEEDLES, 1 CM APART, AS IN 
FIGURE 7, 10 MG NEEDLES, ACTIVE LENGTH 
3 CM , OUTSIDE DIAMETER 2 5 MM , WALL 
OF IRIDIO-PLATINUM 0 5 MM THICK 


mm 

a 

b 

c 

d 

6 

186 

136 

104 

72 

12 

139 

102 

82 

61 

18 

106 

78 

64 

48 

24 

79 

60 

50 

39 

30 

62 

47 

40 

32 

36 

49 

39 

33 

27 0 

45 

35 

28 1 

26 0 

20 6 

60 

21 2 

18 2 

17 0 

14 8 

75 

14 3 

12 7 

11 8 

10 7 


TABLE VHI — ^DOSE IN ROENTGENS IN ONE 
HOUR 22 NEEDLES, 1 CM APART, AS IN 
FIGURES, 10 MG NEEDLES, ACTIVE LENGTH 
OF 3 CM , OUTSIDE DIAMETER 2 5 MM , WALL 
OF IRIDIO-PLATINUM 0 5 MM THICK 

mm abed 

6 209 143 121 83 

12 161 108 96 66 

18 126 84 78 54 

24 98 66 64 44 

30 78 54 53 37 

36 64 46 45 32 

45 47 34 35 25 5 

60 30 22 6 24 18 6 

75 20 6 16 4 17 3 14 0 


resultmg m one hour from the gamma rays 
emitted by one milligram of radium at a 
pomt one centimeter from the radium The 
size of this umt depends greatly on the 
natme of the radium container and the 
manner in which measurements are made 
For example, if the walls of the radium con- 
tainer and the ionization chamber are \ er> 
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beta ray of a particular veloaty is nearly 
proportional to the number of electrons per 
umt volume also In the termmology of 
Bohr’s theory of collisions (5), the rate of 
loss of energy depends on the average value 
for all electrons of the logarithms of their 
characteristic frequencies This, however, 
appears to be nearly constant for different 
elements (6) 

It follows that m light materials the 
product of the number of secondary beta 
rays and their true range is nearly con- 
stant If these beta rays were straight (did 
not receive large angle deflections), it is 
evident that the number, velocity, and di- 
rectional distribution of the beta rays 
crossing umt area of the boundary of such 
a matenal would be mdependent of the 
atomic number of the matenal, provided 
that the dimensions of the matenal are 
larger than the ranges of the beta rays in it 
That IS, the number, velocity, and direc- 
tion of the beta rays from the walls of an 
ionization chamber would not depend on 
the matenal of the wall if it were free from 
elements of large atormc number 

The large angle deflections m the paths 
of the beta rays are chiefly due to encoun- 
ters mth the nucleus and, therefore, vary 
rapidly m number wth atomic number 
Smce these nuclear colhsions absorb com- 
paratively little energy from the beta ray, 
the number and veloaty of the beta rays 
are practically unaltered but the direc- 
tional distnbution depends greatly on the 
atomic number of the substance If a hole 
IS made m a large volume of the substance, 
the number and velocity of the beta rays 
aossing unit volume m this empty space 
are independent of the matenal The di- 
rection of the beta rays is greatly depend- 
ent on tlie matenal Therefore, m a small 
ionization chamber the number of beta 
rai s from an} one wall of the chamber de- 
pends on the matenal, but the total num- 
ber of beta ra} s from all i\ alls does not It 
follows that the ionization current m the 
chamber is mdependent of the nature of the 
Malls if the followung conditions are satis- 
fied 

(1) Chamber dimensions are small com- 


pared with the distance to the radio-active 
source, and the absorption in the walls is 
small, so that the intensity of the radiation 
IS practically the same in all walls 

(2) Wall thickness is greater than the 
ranges of most of the beta rays in the 
matenal 

(3) Chamber walls are made of matter 
of low atomic number 

(4) Groups I, II, and III only are present 
m the radiation and Group IV is excluded 
by filtration 

Accordingly, defimtions of umts and 
methods of measurement have been 
adopted which satisfy these four condi- 
tions and thereby lead to the two advan- 
tages mentioned earher 

Experimental proof of these conclusions 
IS given by the measurements of Kohl- 
rausch and Schrodmger (7) They meas- 
ured the lomzation m the two halves of an 
lomzation chamber subdivided symmetn- 
cally by a partition of the metal under m- 
vestigation They found that the con- 
tribution to the ionization m the au m the 
chamber from the two sides of the thick 
metal partition is mdependent of the ma- 
tenal to within 2 per cent for a senes ex- 
tending from A1 (At No 13) to Zn (At 
No 30) (Smtable correction for ab- 
sorption m the metal was made, of course ) 
The contnbution mcreases -with metals 
heavier than Zn, as may be expected from 
the occurrence of photo-electrons 

VTule this mdicates that the total con- 
tnbution from all the walls of the cham- 
ber is independent of them matenal, the 
contnbution from any one wall does de- 
pend on the matenal Due to the large 
angle scattenng, the contnbution of the 
“far” wnll mcreases and that of the “near” 
wall decreases with atomic number Con- 
fusion of the effect of a single wall (or other 
surface) and of all the wnlls has led to un- 
justified cntiasm of this method of measur- 
mg gamma ravs 

Unfortunately Kohlrausch and Schrod- 
mger s tests did not include matenals of 
atomic number less than 13 Extrapola- 
tion in that direction may be made fairly 
confidently, for the influence of nuclear 
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tically a constant on account of the defini- 
tion which has been chosen, proAuded 
that soft gamma rays and beta rays from 
the needle or massive material are filtered 
out This condition is fulfilled if the needle 
wall thickness exceeds 0 3 mm of plati- 
num or the eqmvalent, and the point P 
is separated from the needle wall by more 
than 0 4 mm of flesh, wood, or similar 
matenal 

DERIVATION OF FORJIUL® AND TABLES 


e\p < - ^ ((ai - a)- + w-)' ^ 

where 

7i;= = Y,"- + 

The exponential term on the right, which 
represents the absorption in the needle 
wall and flesh, may be replaced by the 
first two terms of the senes expansion 

ks + hw NO , , 

1 ((ai — a)- + R'-)* + etc 

w 


Assume that the axis of the radium 
needle lies along the a - axis of a sj^stem of 
cartesian co-ordmates The quantity of 
radium is uniformly distnbuted through- 
out the length of the needle caint}’' from 

\ = — ^ to \ ~ The needle wall 

has an effective mean thickness (see below) 
5 and the absorption coeffiaent is k 
The absorption coeffiaent of flesh is k' 
Dose IS to be calculated at pomt P(ai, 
Vi, rO in a time T 

Assume that radium is concentrated as 
a line source of mfimtesimal thickness 
along the needle axis This assumption 
produces an error of less than 1 per cent 
if tlie distance of P from the needle axis is 
o\ er four times the diameter of the needle 
caint} 

Ignore the absorption in the radium and 
inert packing This is usualb'- much less 
than 1 per cent 

Ignore “end-effects” in the needle wall, 
1 c , regard it as an infinite hollow tube 
This mil onl} introduce appreaable error 
if P IS situated bevond one end of the 
needle in a direction from tlie center, 
making a small angle mth the axis 

The element of dose (in ime -hr ) at 
PiM, Vi, Cl) m time T, due to an element 
of length of the radium source between a 
and A + d\, is 

f irr 1 

((vi - A)- -f 7e=)J> 


c-vsion How<.\(.r ,:inec this motlification of the unit 
u-is cntnxK nrbitrir\ n hns lw,ii abandoned 


Error due to this approximation does not 
exceed 2 or 3 per cent mth ordmarj^ 
needles, except at points bej’^ond the end 
at small angles from the needle axis, as in 
the case of end-effects 

-L 

Integrabon betiveen x = — ^ and a 
= ^ jnelds for the total dose m Ime -hr 

D = /i(l — fi{sk -f wki)) which may 

be expressed in roentgens by P = S 6Z) 
and Avherein 


Kl) ^ 1 


and 




U(?y - (zT + -M)/ 

ft is plotted in Figure 1, in terms of 
\ w 

^ and - f; IS given in Figure 2, also as a 


funebon of ^ and ^ TF^i is small and 

maA be ignored for Amlues of m < 1 cm 
At distances from the needle greater 
than 2L, U approaches l/(w= + x") and 
P. approaches (w= + \')h/w, and these 
approximabons ma} be used in calcula- 
tions for such points 
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binding of the electrons decreases, and we 
may assume that matenals of lower 
atomic number are even less dependent on 
wallmatenal ’• 

THE MEASUREMENT OF GAMMA RAYS IN 
ROENTGENS 

The number of roentgens produced by 
radium cannot be measured m an ordmary 
parallel plate \-ray ionization chamber be- 
cause the range of many of the secondary 
beta rays greatly exceeds the dimensions 
of the chamber It may be deduced from 
the formula of Klem and Nishina (S) and 
expenmental data that nearly half of the 
beta rays have ranges distnbuted very 
gradually between 10 cm and over 300 
centimeters Hence the lomzation cur- 
rent in a parallel plate chamber of the 
usual type increases rapidly as the distance 
of the plates from the \-ray beam is in- 
creased to about 10 cm and then changes 
much more slowly This is deceptive m 
creating an erroneous impression that the 
number of particles of range greater than 
10 cm IS relatively small Mayneord and 
Roberts (9) point out that this effect is 
even more pronounced if the aperture de- 
finmg the beam is close to the electrode 
system, on account of the angular distribu- 
tion of the rays Attempts to measure the 
number of roentgens with mstruments of 
this type may be expected, for this reason, 
to give results which are too small (10) 

In another method (11) an electroscope 
of very thm paper walls is used as the 
measurmg device The thm walls permit 
secondary beta rays from the surroundmg 
au to enter the electroscope The wall 
effect may be ehmmated fay varying the 
thickness of the wall and extrapolating to 
zero The assumption, imphcit in the 
method, that the mtensity is uniform 
throughout the volume of au contnbutmg 
the beta rays entering the chamber is only 
reahzed if the radium is at a distance 
from the electroscope which is great com- 
pared with the range of the beta rays 

‘ Further expenmental confirmation obtained m this 
laboratorj mil be published shortly 


Otherwise, too small a result may be ex- 
pected 

A thud method involves the use of small 
thimble chambers of matenal of low atomic 
weight (thus }ueldmg negligibly few photo 
electrons) This method assumes that the 
wall contributes a number of beta rays 
equal to that which would be contributed 
by a large volume of air surroundmg the 
test volume as reqiured by the defimtion of 
the roentgen It has been aheady pointed 
out m discussing the Imc -hr unit that the 
lomzation due to beta rays from the walls 
IS practically independent of this ma- 
tenal for primary radiation consistmg of 
the Kohlrausch Groups I, II, and III, 
provided that the chamber is small com- 
pared with the distance to the radium, 
and is of matenal of low atoimc number 
Therefore, we have adopted a value for the 
number of roentgens equivalent to one 
Imc -hr which is based on expenmental 
detennmations m which these expenmen- 
tal conditions have been fulfilled 
The following detennmations appear to 
have satisfied these requueraents The 
values as given m the ongmal papers ap- 
phed to definitions of the Imc -hr which 
differed in general from the defimtion given 
in the previous section The values given 
here have been adjusted to comply ivith the 
definition adopted m this paper 
Glasser and Mautz (12) S 6 r/Imc -hr 
Mayneord and Roberts (9) S 9 r/Imc -hr 
Sievert (13) 8 2 r/Imc -hr 
Other detennmations have been made, 
e g , hy Reitz and L H Gray, which hai^e 
not been included here because informa- 
tion on their expenmental conditions is 
not available to us at the present time 
However, they do not depart greatly from 
the above values 

The mean value of S 6 roentgens per 
Imc -hr has been adopted ' It is prac- 

' The Imc -hr unit used in this paper is about 7 per 
cent larger than the units used bj Sie\ert and Maj 
neord At the time this paper ivas read the author 
attempted to tale this diflcrenct into account b> 
luodibing his own definition b> the introduction of a 
numerical constant Consequent^ n -value of 8 0 for 
a ratio between the units was adopted on that oc 
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The average effective thickness of the 
needle wall is given by the formula 


Sr; 1 ^2* 

Stt S ri 


etc 


fi and r 2 are, respectively, the outer and 
inner radn of the wall This was originally 
denved theoretically, but on rather ques- 
tionable assumptions regarding scattering 
The formula has been repeatedly tested by 
experiment, however, and found to be 
fairly accurate Usually only the first two 
terms need be considered 
The absorption coefficient k must comply 
with the requirements set forth m the 
discussion of the Imc -hr umt There- 


withm 5 mm of the needle wall and at 
pomts beyond the ends of the needle m 
directions from the center making angles 
of less than 15 " with the aius It was 
pomted out m Part I that this is not a 
serious hnutation 

These claims have been tested by com- 
panng values of the dose calculated by the 
present method with experimental values 
obtained by other writers with mmiature 
ionization chambers, and by experimental 
tests of the variation of dosage at oblique 
angles earned out with larger lomzation 
chambers 

SUJISIARY 


fore it IS determmed experimentally under 
the conditions specified in that discussion 
(relatmg to ionization chamber design, 
filtration, etc ) For these measurements a 
glass-walled radium standard was m- 
serted m metal tubes similar to the needle 
wall Correction was made for the glass 
k, a mean value for the three Kohlrausch 
Components, naturally changes shghtly 
with the thickness of the material pene- 
trated, but this IS ummportant m practice 
and a smtable intermediate value is chosen 
ife IS smaller than the weighted mean of 
the values of the total absorption co- 
effiaents pubhshed by Kohhausch and Sie- 
vert because it mcludes only part of the 
Compton absorption This is due to the 
scattermg in the needle wall In materials 
of low atomic number the effective value of 
k for a needle wall is about 25 per cent of 
the total absorption In heavier matenals, 
the Compton absorption is less important 
and k mcreases to ^ per cent of the total 
absorption m the case of lead The ab- 
sorption m the wall of the lomzation cham- 
ber is also affected by scattermg and has 
been determmed expemnentally The 
effective absorption coeffiaents for cham- 
ber walls of any material and for needle 
walls of the same material are found to be 
approximately equal 

The assumptions and approximations 
which have been made m deninng the 
formulse do not produce large error except 


Part I — Formulse and tables are given 
for the calculation of the dose at a point 
near a radium needle or tube The prepa- 
ration of dose charts for combmabons of 
several needles is described 
Part IJ — Two units of gamma ray dose 
used m Part I are discussed, the nulh- 
gram-hour per centimeter squared (Imc - 
hr ) and the roentgen (r) 

The denvation of the formula and tables 
used m Part I is given The effective ab- 
sorption coeffiaents employed were meas- 
ured under certain experimental conditions 
which are speafied These differ greatly 
from total absorption coeffiaents which are 
not apphcable m calculating dose 
The paper is an effort to simphfy the 
calculation of the dose near radium needles 
by avoiding attempts to attam consider- 
ably greater accuracy than is required in 
radiological practice 
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DEPTH - CIX 


Fig 1 Depth doses in human peUis compared with water phantom tallies Curve nater phantom 
^ints patients (ionization chamber m vagina) Points indicated by arrows were measured with beam inci- 
ueiil on posterior surtacc of bDd> all others with beam incident on antenor surface 


Sized tlie caubon that must be exercised to 
guard against delu enng excessn e doses to 
normal tissues m hen several fields are used 
Failla and Qmmb) (11) haie published 
depth dose charts for \ aned dosage factors, 
shomng tlie distribution of radiation mthin 
and outside the geometne beam They ob- 
tained the expenmental data by measuring 
depth doses m a water phantom wnth an 
lonizabon chamber similar to that de- 
senbed by Fnednch Their tables show 
how the amount of radiation delivered at a 
specified depth is influenced b-s the target- 
skin distance size of port, and filtrabon 
Failla (12) has described an objective 
method for the accurate administration of 
roentgen rais to each induidual pabent 
The position of the tumor is indicated upon 
u diagram represcnbng the measured bodi 
TOntour at the lei el of the neoplasm 
This IS superimposed oi or charts illustrat- 
mg the distnbution of specified beams of 
roentgen radiabon A proper technic 
IS tlicn Worked out to attain a maximum 
dopth doic in the desired area, with a 
minimum exposure of normal tissues 


Weathenvax and co-workers (13, 14, and 
15) have follow^ed the method desenbed by 
Failla to deliver a predetermined dose of 
radiabon to each patient In the treatment 
of carcinoma of the cemx, from 120 to 130 
per cent of an erjifliema dose can be de- 
livered to the mid-pelvis by the use of his 
four-field techmc 

In a report on the treatment of cemcal 
caremoma, Schmitz (16) has published 
charts shownng about 90 per cent of an 
eiythema dose dehiered to the cervix bj 
roentgen irradiabon through single ports on 
the antenor and postenor peine surfaces 
Healy (1 / and IS) has published anatomi- 
cal cross-seebon charts in the sagittal and 
transx erse planes of the pelns, shownng the 
percentage distribution of x-rajs Radia- 
bon dehiered at a 50 cm target-skin dis- 
tance through four ports 15 bv 1 5 cm sup- 
phed 120 per cent of the skin dose to the 
cemcal region From 100 to 120 per cent 
was obtained through a fairly wide portion 
of the pehis He also expressed the dis- 
tnbubon of radiation wathin an average 
female pelns m terms of threshold erv- 
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III ^ radiation treatment of carcinoma 
11 of the utenne cervix, a sufficient dose 
must be delivered not only to the pn- 
mary lesion, but to the parametnal regions 
as well Healy (1) has repeatedly stressed 
the fact that when radium is applied to the 
cervix alone it can be rehed upon to con- 
trol the disease directly in and about the 
primary lesion, but that it is incapable of 
destroying the tumor more than 3 or per- 
haps 4 cm from the cervical canal Some 
other means must be employed in an at- 
tempt to dehver a lethal dose of radiation 
to the outlying tumor-beanng regions Ex- 
ternal irradiation with roentgen rays is the 
method used most commonly for tins pur- 
pose, and it is rapidly assuming a greater 
importance m the treatment of cervical 
cancer In many chmcs particular schemes 
for the administration of pelvic irradiation 
have been developed, to mcrease the dose 
delivered to the tumor, and to improve the 
distnbution of radiation throughout the 
pelvis Further advancement in the treat- 
ment of cervical cancer seems to be prom- 
ised by the development of better methods 
for the use of x-rays, in order to dehver a 
sufficient dose to the mevitable parametnal 
metastases, rather than by changes m the 
methods of applymg radium to the cervix 
The amount of radiation that may be 
dehvered to a tumor is hmited by the re- 
action of normal tissues, and is also m- 
fluenced by the location of the newgrowth 
and the body contour at its level Studies 
upon the effect of different physical factors 
of the roentgen-ray set-up on the amount 
and the distnbution of the radiation de- 
hvered within the pelvis are important for 
detemumng a method best smted for the 
treatment of cervical cancer 


The earhest detailed work upon the dis- 
tnbution of roentgen radiation within a 
medium was done by Kroemg and Fned- 
nch (2) Measurements were made with 
an lomzation chamber placed at various 
depths m a water phantom The effects 
of different physical factors on the depth 
dose were stuffied Shortly after the ap- 
pearance of this comprehensive work, Des- 
sauer and co-workers (3, 4, and 5) pub- 
hshed an extensive study showing the dis- 
tnbution of radiation m a water phantom, 
for beams of radiation with vanous fields, 
voltages, and fiiltrations, as determined by 
photographic methods They also pre- 
pared diagrams to illustrate the total dose 
obtained from radiation dehvered through 
several portals mto a given volume Be- 
cause of the short target-phantom distance 
used (25 to SO cm ), the charts have little 
practical apphcation at the present time 
Holfelder (6 and 7) prepared colored 
depth dose charts made of transparent 
matenal to represent the distnbution of 
radiation in a beam of x-rays, shaded ac- 
cording to the relabve mtensities at differ- 
ent depths He illustrated visually that a 
larger depth dose could be dehvered at a 
given pomt within the body by increasing 
the number of ports, with all the beams 
(Erected toward the same region Jimglmg 
(8) and Bachem (9) have made similar 
stuches 

In this country, Pfahler (10) made use of 
Holfelder’s colored depth dose charts in 
the treatment of carcinoma of the cemx 
He considered it desirable to dehver 120 
per cent of an eiy'thema dose to the tumor 
area by roentgen radiation In the ordi- 
nary patient he was unable to obtain this 
dose m the raid-pelns through single an- 
terior and postenor fields, but found that 
it could usually be accomplished by in- 
creasing the number of ports He empha- 


> Presented before the Radiological Society of North 
unenca at the Twentieth Annual Meeting at Mem- 
ihis Tenn Dec 3—7, 1934 
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varjmg distances to one side A compari- 
son of data thus obtained and of corre- 
spondmg water phantom values is shown 
in Figure 2, for a depth of S cm , for a tar- 
get-skin distance of 70 cm , and fields of 
100 and 400 square centimeters In each 
case the solid line represents the values of 
percentage depth dose m the water phan- 
tom for various distances from the axis 
The crosses indicate indmdual observa- 
tions on a smgle patient The preasion of 
measurement is not high, it is, however, 
evident that the water phantom charts 
represent satisfactonly the dose dehvered 
withm the pehas 

It IS evident from the above that numer- 
ous studies have been made upon the dis- 
tnbution of \-rays within the pelvis 
Vanous authors have shown that the per- 
centage depth dose can be increased by the 
use of higher voltages, heainer filters, longer 
distances, larger ports, or combmations of 
these factors However, no correlated 
study has been pubhshed on the influence 
of varying specific factors on the distribu- 
tion of radiation throughout the pelvis 
The charts that have been presented to il- 
lustrate the advantages of different meth- 
ods have dealt mamly mth mdividual 
patients, and particular schemes of irradia- 
tion It IS impossible to obtam data for 
comparative values from a reiuew of the 
literature, because of discrepanaes in per- 
centage values reported by vanous authors, 
even when they apparently used identical 
methods of irradiation and measurement 
These vanations are largely due to the dif- 
ferent sizes of peh es considered in the indi- 
ndual cases 

For a practical companson of methods of 
pehuc irradiation it is necessar^’^ to establish 
a certain body contour as a standard size, 
and then stud) the lanations of distnbu- 
bon of radiation inthin this as i anous fac- 
tors are changed, one at a time The size 
of the ptlns to be used nas determined 
from measurements made upon 25 uomen 
taken at random from the g} necological 
out-jiatient department Anteropostenor 
diameters measured mth the patient Inng 
on her back in the usual position for treat- 


ment were found to vary from 15 to 31 
centimeters Lateral diameters taken m 
the same position ranged from 28 to 43 
cm , and with the patient lying on her side 
varied from 27 to 38 centimeters These 
measurements were made in a plane pass- 
mg through the head of the femur and the 
upper border of the symph> sis pubis This 
level was chosen to represent approximately 
that of the cer\ax The average antero- 
postenor and lateral diameters were 23 cm 
and 35 cm , respectively A diagram of the 
body contour at the level of the cervix was 
drawn with these dimensions 

Havmg adopted a pelvis of this size, the 
volume throughout which the distnbution 
of radiation is to be studied is standardized 
It is equally necessary to choose skin fields 
of a size smtable for the roentgen treatment 
of cervical cancer Also, for companng 
different methods of treatment it is desir- 
able to keep the total area of irradiated 
skin constant on each of the pelvic surfaces, 
regardless of the number of fields used 
That is, the total area of two small fields on 
the antenor or postenor pehuc surfaces 
should be the same as for one large port on 
the same region If the same area, or the 
same volume, is irradiated m two given 
schemes, the systemic effect of the irradia- 
tion and the effect on normal structures 
may be considered the same, and a com- 
panson made stnctly on the basis of the 
radiabon dehvered to the involved region 
In general, the irradiated area should 
mclude the lower pelvic lymphatics as well 
as the promontory of the sacrum Mcta- 
stases from cervical cancer may go down- 
ward along the vaginal tube, but more fre- 
quently involve the Ijunph nodes at the 
pehne bnm, where the ureters may become 
obstructed If there is no ei idence of 
disease about the vaginal outlet, the direct 
beam should not be permitted to stnke the 
external gemtaha, because of the severe 
reactions which may be produced on the 
vulva In order to avoid unnecessarj'' ex- 
posure of sensitive bssues, and to mclude 
all of the tumor-beanng regions, the skin 
fields on most pabents should extend from 
the middle of the sjmphysis pubis to the 
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thema doses from the combination of 2 5 mm Al, and a target-skm distance of 
radium and roentgen-ray treatments 60 centimeters Obviously each patient 

All depth dose charts mentioned thus far could give a value for only one depth, that 
have been obtained by measurements of the cerm. The use of patients of differ- 
made m a water phantom Qmmby, Cope- ent sizes made possible the collection of 
land, and Woods (19) compared the radia- values for depths rangmg from 8 to 17 
tion at various depths m a human cadaver centimeters The results obtained are 
and in a water phantom, and found that, shown m Fignre 1, for fields of 100 and 400 
for pomts within the pelvis, the two were square centimeters The sohd Ime m each 
in close agreement It was felt that the case represents the water phantom values 
measurements m the cadaver should be The pomts mdicate data obtained from 
supplemented by some made on hving per- mdividual patients, those marked with an 
sons, and the present authors undertook a arrow being measurements made with the 
senes of such measurements The method beam madent postenorly, all others were 
and apparatus used are descnbed m the for antenor irradiations It is endent from 
paper just referred to, part of the results these curves that the water phantom data 
obtained were mcluded therein For each adequately represent the percentage depth 
patient, the radiation was measured with doses dehvered m the female pelns for 
the chamber on the surface of the body and points at the center of the beam 
in the vagma, the beam bemg centered In the majonty of peine irradiations, 
Q-ycr the chamber m each case In all the beam is not centered over the ceian\, 
patients, m/^ pQiirpTnpn t^ were made with but two anterior ports are used In order 
beams incident on the antenor surface of to test the applicability of isodose charts 
the body, m a few, posterior irradiations from water phantom measurements, for 
were also ’measured ’ Fields of 100 sq cm pomts other than those on the axis of the 
and 400 sq cm were used, with x-rays at beam, the chamber was left in place in the 
200 K V peak, filtered by 0 5 mm Cu and vagma while the \-raj tube u as moi ed 
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external irradiation which will minimize 
the quantit} reaching these normal, sensi- 
tive structures, and yet deliver a suitable 
depth dose to regions that may harbor 
disease, would be the most desirable 
One factor which will contribute to such 
a distribution is the directing of the roent- 
gen-ray beams toward the parametria 
rather than toward the ceixnx Such an 
arrangement has been used tliroughout the 
work reported here, whenever two fields 
were used on the anterior and posterior 
surfaces These fields were spaced 2 cm 
apart in the mid-hne, to prevent over- 
lapping of the radiation on the skin, and 
also to mimrmze the overlappmg of the 
direct beams in the bladder and rectal 
regions If the beams were tilted toward 
the imd-lme so as to cross-fire on the 
cerinx, a greater depth dose could be de- 
livered to the primarj'^ lesion, but at the 
expense of the amount of radiation reach- 
ing the lateral portions of the parametria 
Also, tilting the beams toward the mid- 
Iine increases the dose delivered to the 
bladder and rectum Lateral beams add 
verv little to the dose delivered to the 
cennx, bladder, or rectum These were di- 
rected straight toward the mid-pomt of the 
anteropostenor diameter so as to deliver 
the maximum amount to the parametrium 
It should be noted that the data pre- 
sented here pertain onh to external irradia- 
tion No consideration has been given to 
the utenne application of radium The 
object of this work is to ascertain tlie most 
desirable method for the administration of 
roentgen radiation In the publications of 
Healy and Schmitz alread}’^ referred to are 
contained data upon the iiitra\ aginal and 
utenne applications of radium, which may 
be used in combination with any of the 
charts presented here 

SINGLE riDLDS 15 X 20 CM ON THE 
WTDRIOR AND EOSTERIOR PCL\ IC SURFACES 

Due to the broad area on the antenor 
and postenor surfaces of the pehns, single 
large fields ha^c often been used in these 
regions for roentgen treatment of pcKac 


neoplasms If large fields are employed, 
the beam of radiation can include the para- 
metnal regions as well as the cervix By 
the use of a few large fields, the pehne 
cycle can be completed m a shorter time 
An argument sometimes advanced for the 
use of large fields is the increased depth 
dose obtained with mcreased area The 
corresponding argument for small fields is 
that the skin reaction m this case is less 
than with a larger area These statements 
apply only to the use of smgle isolated 
fields , they would have to be considerably 
modified for the type of irradiation repre- 
sented bv the pehne cycle When the total 
irradiated area is the same, it makes little 
difference whether it is all exposed at once 
or at two separate sitbngs Therefore the 
comparison of the two- and four-field tech- 
nics on the basis of the distribution of radia- 
tion, as shown, does not have to be modi- 
fied by these considerations 

The percentage distnbution of radiation 
wnthm the pehns, for x-rays dehvered 
through single fields measurmg 15 X 20 
cm on the antenor and postenor pelvic 
surfaces is shown m Figure 3, for target- 
skin distances of 50 and 70 centimeters 
At 50 cm this two-field method dehvers a 
depth dose of from 50 to 60 per cent at 
the mid-pel VIS, or cemcal region The 
transverse diameter of the region recennng 
this dose, at the depth mentioned, is 11 5 
centimeters Both the bladder and rectum 
receive a greater dose (about 60 to SO per 
cent) Throughout the parametna the 
minimum dose, distnbuted over a volume 
17 5 cm wnde, is 40 per cent 
If the same dosage factors are used, 
except that the target-skin distance is in- 
creased to 70 cm , the percentage depth dose 
reaching the cemx is increased about 10 
per cent There is a corresponding nse 
in the dose dehvered to the bladder and 
rectum Throughout the parametna a 
minimum dose of 40 per cent is distnbuted 
over a i olume 19 cm wide 
In both of these methods of treatment 
the depth dose dchi ered to the cemx is 
considerably greater than that throughout 
most of the parametna Also, the amount 
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lhac crests Fields with a longitudinal 
diameter of 15 cm will usually cover these 
bony landmarks The transverse diameter 
of the irradiated skin area on the antenor 
and posterior pelvic surfaces should be 
about 20 centimeters Therefore, a large 
field measuring 15 X 20 cm , or two smaller 
fields, measimng 15 X 10 cm on each of 
these surfaces, seem to be desirable for the 
treatment of cervical cancer 

If lateral fields are to be employed, the 
same bony landmarks can be used that 
served to mark off the antenor and pos- 
terior areas That is, the skm field can be 
placed so that it extends 15 cm below the 
crest of the ihum In most patients the 
lateral surface of the pelvis is sufficiently 
broad to permit the use of an area 10 cm 
wide 

Depth dose charts were prepared ac- 
cording to the method descnbed by Failla 
and Qmmby (11) to illustrate the dis- 
tnbution within and outside the geometn- 
cal beam, for fields measunng 15 X 20 cm , 
and 15 X 10 centimeters A mechamcaUy 
rectified \-ray machine was used, with a 
filter of 0 5 mm Cu and 2 5 mm A1 Data 
were obtamed for target-phantom dis- 
tances of 50 and 70 centimeters 

With the standard size pelvis, the dis- 
tnbution of radiation was studied for a 
number of combmations of fields and dis- 
tances, such as rmght be considered prac- 
tical m the average radiological depart- 
ment Diagrams illustrating the distribu- 
tion were made by plaang the proper depth 
dose chart m the correct position for treat- 
ment, under the outhne of the pelvis drawn 
on transparent paper The contribution 
from each beam was noted at various points 
within the pelns, and the sum of all these 
was calculated for each pomt Lines 
drawn through pomts receivmg the saine 
total radiation (so-called “isodose hues ) 
divide the pelvis into regions receivmg 
specified doses Such lines were drawn 
for every 10 per cent variation in total 
depth dose 

The dose delivered on the skin by each 
beam was taken as 100 per cent This 
does not mdicate an3^ definite quantit} of 


radiation Smce the depth dose is ev- 
pressed m terms of percentage of the 
quantity of radiation delivered at the sur- 
face of a smgle field, the per cent dose 
recorded in the diagrams represents the 
summation of the radiation reaching any 
given pomt after the sequence of treat- 
ments has been completed If an eiythema 
dose given to each of four ports delivers a 
depth dose of SO per cent to the cervix, that 
region has received 0 S of a skm erythema 
dose 

As stated above, variations of 10 per 
cent or more have been shown on the ha- 
grams In some instances, when all factors 
remamed the same except that a greater 
target-skin distance was used, the depth 
dose delivered to a certain pomt shows no 
change on the diagrams, because the actual 
mcrease was less than 10 per cent The 
x'alues given m the diagrams have no re- 
lation to results previously pubhshed by 
other authors, nor do they express the exact 
percentage distnbution of radiation within 
any particular indindual treated with the 
same dosage factors They represent the 
distnbution withm a pelvis measunng 23 
cm m the anteropostenor diameter, and 
35 cm in the transverse diameter Pa- 
tients of smaller dimensions mil receive a 
greater percentage depth dose, and those 
of larger sizes will receive less Since the 
size of the pelns is kept the same through- 
out, the diagrams afford a companson of 
the relatix'^e ments of the different methods 
of treatment 

Such a companson should be based upon 
two factors the amount of radiation 
reachmg the tumor area, and the quanbty 
dehx^ered to normal tissues In roentgen 
irradiation of the pelns, the dose obtained 
at the cervix, or mid-pelvis, is usually con- 
sidered of greatest importance It should 
be borne m mind, houever, that the out- 
lying parametnal regions demand e\ en 
greater consideration, because, m general, 
radium can be depended upon to control 
the pnmar^^ lesion In many'" cases the 
bladder and rectal regions arc not infil- 
trated b)" the disease, and must be pro- 
tected from excessn e doses A method of 
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the bladder and rectal regions, would be a 
definite advantage 

TWO FIELDS OF 15 X 10 CM EACH, ON THE 
ANTERIOR AND POSTERIOR PELVIC SURFACES 

The percentage distribution within the 
pelns, of radiation delivered through two 
fields measunng 15 by 10 cm each, on 
both the antenor and postenor pehnc sur- 
faces, IS shoivn in Figure 4, for target-skin 
distances of 50 and 70 centimeters 

At a 50 cm distance this method dehvers 
a depth dose of from 60 to 70 per cent to 
the cervical region Both the bladder and 
rectum receive the same dose as is dehvered 
to the primary lesion The total amount 
of radiation reaching the mid-pelvis is a 
slightly greater percentage of the skin dose 
than IS obtamed through large single fields 
on the same pehnc surfaces, when an 
identical target-skm distance is used The 
distnbution throughout the parametria 
is somewhat better ivith the four-field 
method A minimum dose of 40 per cent 
IS distnbuted over a wider volume (21 
instead of 17 5 centimeters) 

If four skin ports are used with a target- 
skin distance of 70 cm , a depth dose of 
from GO to 70 per cent is delivered to the 
cem\, bladder, and rectum Throughout 
the parametria the percentage depth dose 
distnbution is similar to that obtained 
from a two-field method wnth the same 
target-skin distance, except tliat a mini- 
mum dose of 40 per cent is distnbuted over 
a volume 22 cm wade The dose recorded 
on the diagram for the cem\ does not 
show an increase over that obtained m 
the same region by the four-field method 
at 50 cm distance, or by large single fields 
at 70 cm , because the increase is less than 
10 per cent Howeier, the diagram does 
illustrate that the lateral borders of the 
lolume rcceiiang from 60 to 70 per cent 
are pushed further out into the adjacent 
paranietna 

Tlie greatest ad\ antage of the four-field 
method is the protection it giics to the 
bladder and rectum These regions arc 
spared doses in excess of the amount of 


radiation delivered to the cervix, when the 
beams are onented as desenbed above 

LATERAL FIELDS OF 15 X 10 CM AND LARGE 
SINGLE FIELDS ON THE ANTERIOR AND 
POSTERIOR PELVIC SURFACES 

If lateral beams are added to any an- 
tenor and postenor port arrangement, the 
depth dose dehvered to the parametnal 
regions will be mcreased considerably 
On the other hand, because of the depth of 
the cervix below the lateral skm surface, 
the mcrease in the dose reaching the pn- 
mary lesion ivill be small Such a distnbu- 
tion wnthin the pelvis may be desirable, be- 
cause the pnmary lesion can be treated by 
radium apphed to the cervix The effect 
of adding lateral beams to the port ar- 
rangements already discussed wall now be 
considered In each instance the lateral 
fields measured 15 X 10 cm , with the 
same target-skin distance as was used for 
the antenor and postenor fields The per- 
centage distnbution for radiation withm 
the pehns, for x-rays dehvered through 
lateral fields and large smgle fields on the 
antenor and postenor pehnc surfaces, is 
shown in Figure 5, for target-skm distances 
of 50 and 70 centimeters 

At a 50 cm target-skm distance this 
method dehvers a depth dose of 70 per 
cent to the cerxnx, and a surrounding 
region S cm wnde m the transverse diame- 
ter Lateral to this region the total 
depth dose is mcreased as the skm surface 
IS approached, so that the bulk of the 
parametnum receives from 70 to 90 per 
cent The dose dehvered to the bladder 
and rectal regions is also from 70 to 90 
per cent eaeh 

If the same port arrangement is used for 
a target-skm distance of 70 cm , the dose 
delivered to the cennx and surroundmg 
tissues IS increased to SO per cent The 
bulk of the parametna receives from SO 
per cent to about 95 per cent, which is an 
increase oi er the dose dehi ered to the 
same regions bj the preceding method 
A somew hat greater dose is deln ered to the 
bladder and rectum than to the cemx 
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of radiation reaching the bladder and so that a greater percentage of the radia 
rectum is from 20 to 30 per cent greater tion would be dehvered to the parametna, 
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canal, and probably be within the volume per cent greater than the dose dehvered 
that can be controlled by radium Lateral to the cervix 


jfo" to 



200 Kv X RAYS riLTCR 0 5 MM Cu 2 0 nn Ai 
T S Distancx 50 cm 





to tins dosage area, at distances bejond 
the zone of effect b} radium apphed to the 
cem\, the deptli dose is considerablj 
greater Ho\\e\er, the dose delnered to 
the bladder and rectum is from IS to 27 


LATERAL FIELDS OF 15 X 10 CM AND TWO 
FIELDS ON BOTH THE ANTERIOR AND 
POSTERIOR PELMC SURFACES 

Diagrams illustrating tlie distnbution of 
radiabon natlim the pehas for the addition 
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each receiving from SO per cent to about extent the dose delivered to the cem\ 
95 per cent In both methods the cervix dose is dis- 
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lateral beams greatly increase the dose wine, . 
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cent The distnbution throughout regions The doses dehvered to vanous points 
lateral to the cervical canal is not very along a line drawn in the transverse diame- 
different from that obtamed in the same ter through the middle of the pelvis would 
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Fig 7 Doses delivered to the mid pelvis and to points 2 cm apart along a 
transverse line drawn direcUy lateral to the cervix for each of the port arrange- 
ments and target skm distances considered 


method employing large fields mstead of 
double ones on the anterior and posterior 
surfaces However, as has been noted for 
all double antenor and postenor port ar- 
rangements, the bladder and rectum re- 
ceive no more radiation than the cervix 
does, and probably a little less 

DISCUSSION 

A study of the vanous charts illustrating 
the percentage distnbution of radiation m 
the pehns for different methods of external 
irradiation, reveals that certain procedures 
have defimte advantages over others The 
cntena by which the efficiency of any 
method mav be judged in this manner are 
based upon physical expressions of the 
amount of radiation reaching any given 
point There arc two factors to be con- 
sidered, first, the dose deluered to the 
mid-peh is and to the parametnal regions, 
which represent the tumor area, and 
second, the ratio of the dose reaching tlie 
bladder and rectal regions to that obtained 
at the cervix 


mdicate the minimum amounts of radia- 
tion dehvered to the tumor-bearmg region 
in patients with carcinoma of the cervix 
The doses dehvered to the middle of the 
pelvis, and for every 2 cm lateral to this 
pomt for a distance of 12 cm , are shoivn 
within a diagram of the pelxns m Figure 7 
V alues are presented for all of the methods 
which have been discussed, and were taken 
from the ongmal diagrams made m prepa- 
ration of those given m this paper The 
values represent the summation of radia- 
tion reaching specific points from all 
contnbutmg beams They follow closely, 
but not exactly, the percentage areas 
illustrating the distribution of radiation 
for specified dosage factors Vanations 
are due to the fact that the table show's 
differences of more than 5 per cent, where- 
as the zones on the diagrams are made by 
10 per cent steps 

The distnbuhon of radiation throughout 
the pel\ is for the vanous sets of ports has 
already been discussed in detail It has 
been show'n tliat tlie use of large single 
fields on the antenor and postenor pelxnc 
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of lateral beams to the four-field set-ups vical canal is not very different from that 
already discussed, for target-skm distances obtained from lateral beams and large 
of 50 and 70 cm are shown m Figure 6 smgle antenor and posterior fields at a 



/3cm totm 

200 Kv X RAYS Tiutr 0 5 nn Cu 2 0 nn Al 
T 5 Distance 50 cm 



200 Kv Xrays 
T 5 


Filter 05 nn Cu 
Distance 70 cn 


2 0 nn Al 




pelvic surfaces 


If a 50 cm target-skm distance is used 
for this six-field arrangement, the cmnx 
receives a depth dose of from 70 to SO per 
cent The transverse diameter of ms 
dosage area is 16 cm wide The distnbu- 
tion throughout regions lateral to the cer- 


50 cm target-skm distance However, 
in the six-field techmc, both the bladder 
and rectum receive no more radiation, and 
probably less, than the cemx does 

If a 70 cm tai^et-skin distance is used, 
the cemx receives about 70 to SO per 
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tenal in order to locate the position of the 
cervix An exposure was made with the 
patient lymg on her back, and the tube 
centered m the nud-hne, with a target- 
skm distance of 70 cm , over a point half- 
way between the tmddle of the symphysis 
pubis and the ihac crests The tube was 
then centered over the left pehus m the 
usual manner for treatment Without dis- 
turbmg either the pabent or the cassette 
contaimng the film, a lead shield with an 
open port measunng 15 by 10 cm was 
placed over the abdomen so as to confine 
the beam to the left antenor pelvis m the 
correct posibon for treatment A second 
exposure (150 per cent of the first) was 
then made The same process was re- 
peated on the nght side The positions of 
the two fields can be clearly seen on the 
radiograph From the conbast material m 
the vaginal vault it can be seen that the 
cer\ux as well as the promontory of the 
sacrum is mcluded m the duect beams 
There is shght overlapping of the bvo 
beams on the fihn , they probably come to- 
gether at about the depth of the cervix 
As has been stated before, hea\'y roentgen 
irradiabon of the cervix is not felt to be ab- 
solutely nccessar}% since radium can be 
used to deliver sufficient radiabon to this 
region It seems more logical to separate 
tlie fields in the mid-hne in order to pro- 
tect the bladder and rectum from excessive 
doses A separabon of about 2 cm is 
preferable to greater or less spaang If 
the fields are brought closer together, the 
dose delivered to tlie bladder and rectum 
IS increased, and there is danger of over- 
lapping the fields on the skin If there is 
a separabon of much more bian 2 cm , 
Uie dose delivered to tlie mid-pehns is apt 
to be decreased so that too little radiabon 
wall be delu ered to the tissues located at a 
distance bejond the radius of action of 
radium applied to tlie cemx 
No statement has been made about tlie 
dose delucrcd to tlie skin, nor is it neces- 
sar} to consider the rate at m Inch radiabon 
is admimstcred in a studj of its distnbu- 
tion throughout tlie pehas It is only 
necessary to dch\er equal doses to all of 


the fields m order to obtam the percentage 
depth doses that have been given for cer- 
tain specified condibons As far as the 
rabo between surface and depth dose is 
concerned, it makes no difference whether 
the radiabon is admmistered at a smgle 
sitbng, or m several exposures If a di- 
vided dose method is used, a greater total 
amount of radiation may be dehvered to 
the skin, and the total depth dose mcreased 
m the same rabo 

As has been stated, all the data given 
thus far are for x-rays at 200 K V filtered 
by 0 5 mm Cu and 2 5 mm A1 Since in 
many dimes filters of 2 mm Cu are m 
current use, it is of mterest to know what 
increase m depth dose would be attained 
for the vanous schemes of irradiabon, 
with tins increase m filter Quimby and 
ManneUi (20) have shown that, with a 
field of 100 sq cm , mcreasmg the filter 
from 0 55 mm Cu to 2 16 mm Cu in- 
creases the dose on the axis of the beam at 
5 cm depth by 3 per cent, at 10 cm depth 
by 6 per cent, and at 15 cm depth by 12 
per cent Failla and Quimby (11) have 
shown that the effect of change in filter 
is independent of the field and of the 
target-skin distance, therefore, the values 
]ust given apply to the irradiation systems 
discussed in the present paper It is evi- 
dent that the mcrease in depth dose 
throughout the pelvis, for the increase in 
filter under discussion, would be about 6 
per cent In order to obtam this shght in- 
crease m depth dose it is necessary to use 
an irradiabon period three bmes as long, 
to compensate for the absorption in the 
filter If the compound filter of Thoraeus 
IS used (to equal 2 mm Cu), the irradiabon 
time IS twice as long as for 0 5 mm Cu 
An increase of the target-skin distance 
from 50 to 70 cm produces twice as much 
improvement in depth dose as the increase 
in filter from 0 5 to 2 0 mm Cu, and re- 
quires only half as much increase in time 
From the economic point of mew it is e\a- 
dent tliat increases m filbation are unde- 
sirable The question of an impro\ement 
in results with the cliange in quality of 
radiabon produced by tlie increase m 
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Fig 8 Distribution of radiation within the average female pelvis for two skin portals measuring 15 X 10 
cm each on the antenor pelvic surface. 


surfaces delivers a greater dose to the 
bladder and rectal reg;ions than to the 
cervix It has also been shown that 
double small fields, half the size of the 
larger ones, can be used to irradiate an 
equal area of skm, to dehver the same 
depth dose, and to spare the bladder and 
rectum from doses m excess of that reach- 
mg the cervix The addition of lateral 
fields to any port arrangement increases 
the depth dose dehvered at aU pomts withm 
the pdvis The greatest improvement is 
m the parametnal regions, winch, at a dis- 
tance of 6 cm from the mid-lme, receive 
more radiation than the cervix In new 
of these facts it seems that a six-port ar- 
rangement (two antenor, two postenor, 
and one on each lateral surface), with a /O 


cm target-skm distance, is the best of the 
methods here investigated for dehvenng 
roentgen radiation to patients with cemcal 
cancer 

No set rules can be estabhshed for the 
treatment of all patients However, in 
most cases it is possible to irradiate all of 
the tumor-beanng region by the six-field 
techmc just descnbed If the fields are 15 
cm long, they wiU usually reach from the 
middle of the sjmiphysis pubis to the iliac 
crests, which can be used as bony land- 
marks for outhrang the portals around the 
pelns A radiograph is shown in Figure S 
to illustrate the distnbution of radiation 
for the two antenor fields For the prepa- 
ration of this film, the lagmal vault was 
first marked by an opaque contrast raa- 
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beams Yith each of the above plans Each 
of the four different port arrangements 
was studied for target-skin distances of 50 
and 70 centimeters Large single fields on 
the antenor and postenor pelvic surfaces 
measured 15 cm in the longitudmal diam- 
eter, and 20 cm m the transverse If two 
fields were used on these surfaces, they 
measured 15 X 10 centimeters By this 
means the total irradiated area on these 
surfaces was kept the same In those in- 
stances m which lateral beams were added, 
these fields were also 15 X 10 centimeters 
The percentage depth dose may be in- 
creased more economically by the use of 
greater target-skin distances than by the 
use of heainer filters 

A six-field technic (two antenor, two pos- 
tenor, and one on each lateral surface), 
onented m the manner descnbed, with a 
target-skin distance of 70 cm , is the most 
desirable of the methods herein mvesti- 
gated for the treatment of cemcal cancer 
In most cases the lower border of the 
fields should not extend below the middle 
of the sjmiphysis pubis The direct beam 
will then include the cennx and upper 
vagina, but vtU not strike the external 
genitalia If the longitudinal diameter 
of the fields is 15 cm , the promontory of 
the sacrum mil be included, and the skin 
portals mil usually extend to the crest of 
the ilium These two fixed le^els (middle 
of the sjmiphysis pubis and iliac crests) 
are advocated as bon)^ landmarks for the 
marking out of pehuc fields 
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filter IS as yet far from being satisfactonly throughout the tumor-beanng region is 

j . t different for the two methods 

With regard to the economic aspect, cer- when the total irradiated area and the 
tain other considerations may be set forth target-skm distance are kept the same 
Increasing the target-skin distance from Lateral beams add shghtly more to the 
50 to 70 cm means that the tune of irradia- cervix than to the bladder and rectal doses 
tion must be doubled to deliver the same The most marked benefit from such fields 
skin dose Six fields require three times is obtained m the parametnal regions (be 
the treatment tune of two, and once and a yond the radius of effect from radium ap 
half the time of four In some dimes, plied to the cervix), which m this case re 
where pressure of work is so great that any ceive a greater dose than the cernx itself 
improvement in technic must be weighed Therefore, the combination of lateral 
agamst the increased time required, an beams with two fields on both the anterior 
analysis should be made of the relabve and posterior pelvic surfaces affords the 
ments of vanous schemes It is evident best distribution of radiation throughout 
that of the schemes here considered the the pelvis By this means the bladder and 
six-field techmc with a 70 cm target-skm rectum receive no more, and probably less, 
distance is the most desirable However, radiation than the cervix does Radium 
SIX fields at 50 cm can be treated m half can be applied to the cervix, so that the 
the tune, and four at 70 cm in two-tlurds primary lesion receives a greater dose than 
the tune Six fields at 50 cm dehver a either the rectum or bladder The greatest 
dose only shghtly less along the mid-lme amount of roentgen radiation is dehvered 
than six at 70 cm , and the distnbution to the parametnal regions, which cannot be 
throughout the parametna is almost as adequately treated by cemcal application 
good Hence by this means the tune may of radium 
be cut m two without severe loss of dos- 
age On the other hand, four fields at 70 summary and conclusions 


cm give smaller doses both m the imd- 
hne and the parametna than six fields at 
50 cm , although the treatment tune is 
longer In the same way any proposed 
techmc may be compared with one chosen 
as standard, m order to detemune its 
relative advantages and disadvantages 
The large fields were, of coiuse, directed 
straight mto the pelvis When two fields 
were used on the antenor and the posterior 
surfaces, they were also duected straight 
mto the pelvis, and separated in the nud- 
hne by a distance of 2 centimeters This 
was done m order to duect the radiation 
toward the underlying parametna, and to 
protect the bladder and rectal regions from 
doses m excess of the amount delivered to 
the cervix For these reasons the use of 
two fields on both the antenor and the 
postenor pehac surfaces is more advan- 
tageous than large single ones, w'hich de- 
hver a greater amount of radiation to the 
bladder and rectum than to the cerwx 
However, the distnbution of radiation 


The distnbution of radiation throughout 
a pelvis of standard dimensions (de- 
temuned from measurements upon 25 
patients) has been studied for a vanety of 
methods for the admmistration of roentgen 
radiation By this means a companson 
can be made of the relative effectiveness 
of the different methods studied Patients 
of smaller size than the standard pelvis 
would receive a greater percentage depth 
dose than has been recorded on the dia- 
grams, larger patients a smaller amount 
of radiation m the tiimor-beanng region 
The diagrams that hav^e been presented 
serv'^e to indicate which method is best 
smted for the treatment of carcinoma of 
the uterme cernx 

The different port arrangements which 
hav'e been studied were as folloivs large 
single fields on the antenor and tlie pos- 
tenor peine surface, tuo fields on the 
antenor surface, n ith two on the postenor 
surface, and the combination of lateral 
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beams with each of the above plans Each 
of the four different port arrangements 
was studied for target-skin distances of 50 
and 70 centimeters Large single fields on 
the antenor and posterior pelvic surfaces 
measured 15 cm m the longitudinal diam- 
eter, and 20 cm in the transverse If two 
fields were used on these surfaces, they 
measured 15 X 10 centimeters By this 
means the total irradiated area on these 
surfaces was kept the same In those in- 
stances in which lateral beams were added, 
these fields were also 15 X 10 centimeters 
The percentage depth dose may be m- 
creased more economically by the use of 
greater target-skin distances than by the 
use of heavier filters 
A si\-field technic (two antenor, two pos- 
tenor, and one on each lateral surface), 
oriented in the manner described, with a 
target-skin distance of 70 cm , is the most 
desirable of the methods herem investi- 
gated for the treatment of cemcal cancer 
In most cases the lower border of the 
fields should not extend below the middle 
of the symphysis pubis The direct beam 
Mill tlien include the ceranx and upper 
\agina, but will not strike the external 
gemtaha If the longitudmal diameter 
of the fields is 15 cm , the promontory of 
the sacrum vail be included, and the skm 
portals mtU usually extend to the crest of 
the ihum These two fixed levels (middle 
of the s)Tnphysis pubis and ihac crests) 
are advocated as bony landmarks for the 
marking out of pelvic fields 
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S Dr Taylor has announced, this is 
^ volunteer contribution to replace 
some of the absentees on the pro- 
gram The detail of my subject matter 
as not at hand but m New York The 
presentation is, therefore, extemporaneous, 
with a further apology for the hastily pre- 
pared shde of the chart This difficulty 
will be remedied in the final pubhcation 
Physiasts have done much to give us 
standards of quantitative and quahtative 
measurements There remains consider- 
able doubt and controversy, with uncer- 
tainty in the hnkmg of the physical dose 
measurement with observed skm reaction 
and biologic effect Until some defimte 
relation between physical quantitative 
and quahtative radiation measurements 
and skm and biological reaction is es- 
tabhshed present-day standardization re- 
mams but an arbitrary estimate of radiant 
energy or tube output 

For more than twenty years we have con- 
tinued our study of these problems, and 
m an article pubhshed as early as 1920 (1) 

I recorded my impressions on the relation 
of skm and human tissue reaction to ab- 
sorption as determined by photographic 
measurements 

With the improvement m lonometnc 
quantitative dosimetry, this method be- 
came a supplement to and substitute for 
the photographic, pastille, and other dos- 
age measurements The results of some 
of this work were pubhshed m 1926 (2 and 
3) and again m 1927 (4) and 1928 (5), 
with further follow-up in 1933 (6) 

The possibihty of an index constant to 
biologic reaction derived from a com- 
parative study of the half value layer in 

T Presented in synopsis form on Dec 5 1934 m a 
Symposium on Physics of Radiation at the Annual 
Meeting of the Radiological Society of North America 
at Memphis, Tenn 


phantom was suggested m a publication 
by Meyer and Glasser in 1926 (3) 

I am takmg the hberty of appearing 
before you agam m this matter smce, m 
addition to a careful review of our work, 
we have extended our studies to include 
increased voltage and filtration and are 
stiU seeking the truth with regard to the 
measurement of r by lomzation m its rela- 
tion to skm and tissue reaction 

Notwithstandmg some expressed ad- 
verse opimon, we stiU beheve that we are 
correct m the assumption that the number 
of roentgens as measured by lomzabon 
wdl vary considerably with respect to a 
given skm or mass biologic reaction, this 
depending to a great extent upon vana- 
tions m ray quahty, resultmg from changes 
m voltage and filtration 

From the physical aspect of the problem, 
the advertisements of manufacturers — 
that their particular lonometers are mde- 
pendent of the wave length — but add to 
the confusion, since every physicist well 
knows that no thimble wall type of 
ionization chamber to-day can be con- 
sidered as independent of ray quahty 
F C Wood, m a recent article (7), re- 
quotes the fnut fly experiments of Pack- 
ard (8, 9, 10) wherem the radiation effect 
would appear similar, despite vanations 
of ray quahty Aside from any cntiasm 
of the method pursued or conclusion drawn, 
the question stdl remains whether any 
inference of parallehsm is justifiable be- 
tween the lethal dose on a Ihm Inyer of 
radiosensitive Drosophila eggs and re- 
action of a similar dose to the highly 
vascular human tissue mass 

Packard in one of his conclusions clearly 
states that "The eggs of the fruit fly, 
Drosophila, can be used as a dosimeter for 
estimating \-ray dosage ” There is the 
further suggestion that the lethal dose of 
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Drosophila, eggs may be a supplement to, 
or substitute for, lontoquantimetnc dose 
estimation m r, but “biologic variation 
cannot now he excluded ” 

At the recent Qune, 1934) meetmg of 
the Amencan Medical Association, in 
Cleveland, Hodges (11) reported the re- 
sults of experiments on animal and human 
slan, wherein the attempt was made to 
show that the radiation effect is umn- 
fluenced b}'’ ray quaht)’- Some of the ma- 
tenal presented reveals such wide varia- 
tions m reactions that the inference ap- 
pears inconclusive and would rather tend 
to substantiate our observations 
l\dio of you does not apply a greater 
dosage as measured by lomzation with the 
higher voltage and filtration m deep 
therapy, as compared with the longer wave 
length treatment of superfiaal skin lesions^ 
If a fixed number of r results m a similar 
reaction, irrespective of voltage and filtra- 
tion, then why this dispanty in practical 
application at most of the largest chmcs 
in the country ^ 

Invanably the dosage (expressed m r 
ionization measurements) is numencally 
far greater when higher voltage and 
stronger filtration is employed than with 


the softer ray, skin therapy techmc A 
review of the hterature and the most 
recent presentations further substantiates 
this fact 

Agam, at the 1934 Cleveland meeting, 
and smce published (12), MacKee and 
CipoUaro presented a survey of quahty 
dose measurements as apphed in radia- 
tion (skm) therapy and came to the con- 
clusion that the erjidiema (skm umt dose) 
averages about 325 r (measured m air) 

In a report pubhshed by Andrews and 
Braestrup m 1933 (13), a similar survey 
revealed 400 r as the skin umt dose In 
the race to present such material Eller and 
MutscheUer (14) preceded Andrews by a 
month with 340 r as the skm unit dose 
Some of these authors kindly referred to 
our “pioneeer” work m this field In all, 
the voltage is comparatively low 75 to 
100 K V , with little or no filtration other 
than the tube wall 

Turning to higher voltage and stronger 
filtration — from a Memonal Hospital re- 
port (15) one observes that 540 r is the 
threshold ei^hhema dose of the workers 
m that institution when employing 200 
K V and 0 5 mm Cu filter 


TABLE I — SHOVONG THE RELATION OF IONIZATION MEASLTREMENTS TO SKIN REACTION 

VTTH VARIOUS RAY QUALITIES 


(As employed in se\eral New York institutions) 


Rcfcrcncti 

No 

Sponsors 

Voltage 

KV Peak 

Filtration 
m mm 

r by ionization 
m air 

14 

Eller J J , and 
Miitschellcr A 

78 to 97 


340 a\ erage 

13 

Andrews G C and 
Braestrup C B 

/ 100 
\ 135 

0 

3 A1 

"400 

4-400 to —500 

12 

MacKcc G M and 
CipoUaro A 

100 


325 aa'cragc 

15 

Memonal 

Hosp Group 

200 

0 5 Cu 


cominununtion 

Lenz M Presbitenan 
Hosp Montcfiorc 

Hosp 

200 M R > 
or 

ISO CP' 

0 5 Cu 

2 Cu 

+C00 

4-700 

comtHumcaiion 

Hams \\ illiani Mt 

Sinai Hosp 

200 M R > or 
ISO C P 

/O 5 Cu 
\2Cu 

-000 

+C50 

Sl\L 

Mtjcr \\ H 

Mc\cr and Glasscr 

Mejer and Braestrup 
Mc>cr and MuCsclicllcr 

75 to 100 

130 

200 

200 or ISO 
CP* 

0 

'ACu 

Vj Cu 
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From further sources including the Mt 
Sinai, Montefiore, and Presb 3 d:enan Hos- 
pitals m New York City, the information is 
gamed that with 200 K V and 0 5 mm 
Cu filter, the dose adrmnistered approxi- 
mates 600 r, whereas with 2 mm Cu filter 
700 r more nearly approaches a threshold 
erythema dose (all measurements in air) 
Whereas our earliest work (2) was based 
on a rather defimte erythema reaction with 
measurements inclusive of back-scattenng, 
our skin unit dose to-day is nearer a thresh- 
old erythema with scalp epilation as the 
actual umt of measure The calibration 
of instruments used in our early work also 
had a greater number of the old R per di- 
vision of the scale than the standard small 
r cahbration of to-day therefore, the 


present measurements, as made by lonua 
tion in air, show a curve on a given chart 
somewhat lower than that first published 
Nevertheless, the character and general 
pitch of the curve remams pracbcally the 
same 

In Table I a condensed summaiy of the 
collected data, mclusive of our own, is 
presented 

The chart herewith pubhshed forms a 
composite survey of our cumulated ex- 
perience and IS the basis of all our radia- 
tion dosimetry Though some of the com 
parative data are probably not sufiiciently 
accurate to escape the cntical physiast, 
nevertheless, for the therapist this chart 
should be of practical value in hnlong the 
physical measurements and cahbration of 



Chart ahowntg the .nf uence of ra> quahues on the dose (e^pressed m r) for a gtsen cp.Iat.on (erj thema) 
TA^J^owledgntent .s made of the wn.er a indebtedness to Dr A Xlutscheller for h.s ass, stance .n checUng 
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equipment to the variations of everyday 
radiation therapy In the left-hand verti- 
cal column the lomzation r measurements 
in air are indicated To the extreme right 
appear the approximate r as measured on 
a large phantom through a large portal 
(; e , with back-scatter) Horizontally 
at the bottom m the first Ime, the figures 
represent the half value layers of a penal 
beam in water Below this, for the pur- 
pose of ready reference, some other prac- 
tical qualitative measurements are hsted 
in the approximate position of thar re- 
spective values 

Since there is to date naught else that 
\nsuahzes more clearly the relation of 
quality to quantity, and at the same time 
permits of simple designation, we adhere 
to the half value layer, in a given substance, 
as the measure of quality 

Various pomts on the cutA^e (m the 
above-mentioned chart) indicate, in the 
vertical column, the quantity in r required 
for a given skin reaction (epilation, ery- 
thema), with tlie different ray quahties 
hsted at the bottom of the chart Some of 
the practical eveiy^-day working technics 
are indicated aaoss the top of the chart, 
again approximately in their relative posi- 
tion to the actual quahties obtamed 
It IS, of course, apparent that the higher 
the voltage and the stronger the filtration 
the greater is the relative r measurement 
for a given reaction In the mam, the data 
on the chart correspond closely to those u e 
reported m our early findings It mil be 
seen that n itli low voltage ( * 100) K V 
and M cak filtration (0 5 mm Al) , the 
epilation (erythema) dose is recorded as 
about 330 r (m air) At 200 K V and 0 5 
mm Cu, 350 to 000 r are recorded, and 
i\licn -1-2 mm Cu as filter is employed, 
the r measurement m air aa erages betu een 
G30 to 700 r It might also be mentioned 
that most of these figures, reported b> us 
main \cars ago arc in close agreement 
mth the practices of some of the larger 
institutions to-da\ 

If one mil but obsene the c\er-mcrcas- 
ing half \ aluc la\ cr with increasing \ oltage 
and filtration, then the reason for quanti- 


tative variation with the present-day meas- 
urements in r should be eAudent Truly 
mass absorption must be the index of re- 
action m any given form of tissue 

CONCLUDING DISCUSSION 

There are, perhaps, one or two points 
not suffiaently stressed that appear on the 
chart 

First, I wish to express my appreaation 
to the discussants and most particularly 
to the Memorial Hospital representative 
Is it, however, not a question whether 
reacbon on Drosophila eggs may be one 
thing and living human bssue reacbon, 
mth its rich vascular and lymphabc 
supply, another? 

A point not evident m the chart but 
brought out by the discussion is that the 
measurements are influenced by the wall 
thickness of the lomzabon chamber 
Frankly, I do not believe that the wide 
vanation in r measurement in relabon to 
skin or biologic reacbon is entirely to be 
ascribed to the thickness of the chamber 
wall 

Another point deserAung of thought is 
the peculiarly constant mdex figure that 
appears namely, if with a given ray 
quality one mulbphes the half A'alue layer 
of a penal beam in Asater AVith the figure 
150, it IS remarkable hoAv close is the esb- 
mate of the r required (as measured in air) 
to result in a umform erjThema skin re- 
action 

In conclusion, I msh to reiterate my 
belief that, except for xanabon in radio- 
sensitmty, in mass absorption will the 
secret to biologic or, rather, human bssue 
reaction be found 
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DISCUSSION OF S'FMPOSIUM ON PHYSICS OF 
RADIATION 

Dr A N Arneson (Ne"w York City) 
A description of the exhibit will, of course, 
be a brief repebtaon of the paper that has 
already been presented The exhibit con- 
sists of a number of diagrams illustrabng 
the distnbubon of radiabon obtamed 
throughout the average female pelvis in 
the treatment of cemcal cancer, for a va- 
riety of port arrangements These dia- 
grams are shown for target-skm distances 
of 50 and 70 centimeters 

The size of the pelvic diagram used m the 
preparabon of the charts was determmed 
from measurements made upon several pa- 
bents "With cervical cancer The measure- 
ments were made m a plane 
through the heads of the femora, and the 


upper border of the symphysis pubis, 
which was chosen to represent approxi- 
mately that of the cervix The average an- 
teroposterior and lateral diameters were 23 
cm and 35 cm , respeebvely The distn 
bubon of radiabon shown for each port 
arrangement considered, is that which 
would exist within a pelns of the dimen- 
sions specified Pabents of smaller size 
would receive a greater percentage depth 
dose, and those of larger size ivould recen^e 
a lesser percentage dose 

If large fields were used on the antenor 
and postenor pel'vic surfaces, they meas 
ured 15 cm longitudmaUy and 20 on 
transversely If two small fields were used 
on these surfaces, they were 15 on longi 
tudmally and 10 cm bansversely Smeethe 
total irradiated skin area on both the an- 
terior and postenor surfaces is the same in 
aU of the diagrams, and the size of the pel- 
vis IS constant m each instance, the dia- 
grams may be used for companng the ad- 
vantages and disadvantages of the different 
port arrangements considered 

If two beams are directed straight mto 
the pelvis on both the antenor and pos- 
tenor surfaces, ivithout tilbng toward the 
nud-pelvis, and if the fields are separated in 
the mid-hne by a distance of 2 cm , then the 
bladder and rectal regions are spared doses 
m excess of the amount dehvered to the 
cemx When radium is apphed to the 
primary lesion, which "will conbol the di- 
sease withm a distance of 3 cm , or perhaps 
4 cm , from the cervical canal, a greater 
dose will be delivered to the cemx than to 
the bladder or rectum The addibon of 
lateral beams mcreases considerably "the 
dose dehvered to the parametnal regions, 
but adds very litbe to the dose reaching the 
imd-pelxns 

The doses dehx’^ered to the cemx, and to 
pomts 2 cm apart along a line draiYTi di- 
rectly lateral to the cemx m the transx^ersc 
diameter, are shown inthin a diagram of 
the pelx IS for each of the port arrangements 
that hax'e been considered These xalues 
illusbate that the tumor-beanng area re- 
ceix^es the greatest amount of radiabon 
when lateral fields are emploj ed The ad- 
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vantages of using two ports on the anterior 
and postenor pelvic surfaces have already 
been discussed A si\-field arrangement, 
therefore, employmg two fields on the an- 
terior, two on the postenor, and one on 
each lateral surface, dehvers the most smt- 
able distnbution of radiabon for the treat- 
ment of cer\ucal cancer 

The distribution of radiation obtamed 
from two antenor fields has been illustrated 
radiographically The level of the cervix 
was marked with an opaque matenal, and a 
flat plate of the pehns made Before dis- 
turbmg either the patient or the cassette 
contaming the film, exposures were made 
through each of the two antenor ports, 
with the beams onented and directed m the 
usual maimer for treatment 

It can be seen that the beams mclude the 
promontory' of the sacrum, as well as the 
cervnx and uterus Unnecessary abdommal 
irradiation is avoided, and the external 
genitaha are not exposed to the direct rays 
The upper border of the fields is at the level 
of the iliac crests, and the lower border 
located about the nuddle of the symphysis 
pubis If the fields are 15 cm long, they 
will usually extend between these two bony 
landmarks, which can be used for marking 
out tlie peUnc ports on the antenor, pos- 
tenor, and lateral surfaces 

Dr Edith H Qudibt (New York City) 

I have been vety much interested m this 
group of papers on the physics of radiation 
I tliink your Chairman is to be congratu- 
lated on ha\ang assembled such a sympo- 
sium, and particularly' on findmg two such 
satisfactory “pinch hitters” to take the 
place of absentees 

Each paper deser\ es more tliorough and 
careful discussion than is possible in tlie 
few minutes at my' disposal With the ex- 
ception of Dr Stone’s* and Dr Ameson’s 
papers, c\ er\ one is to a certain extent con- 
cerned wrtli the physical measurement of 
gamma-ra'\ inlensibcs Tins is one of the 
most important problems for the radiolo- 


' RubliKlicHl in ino iiarti RAnioeoci, Ttbruarv 
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gist at the present tune We are aU anxious 
to express radium and x-ray doses m terms 
of the same umt This anxiety has led in 
some mstances to a premature adoption of 
the roentgen as the umt for gamma rays 
Certam expenments earned out under 
specified conditions have given defimte 
values for the number of roentgens corre- 
sponding to 1 miUigram-hour of radium at a 
^stance of 1 centimeter These expen- 
ments have been earned out, for the most 
part, with small closed lomzation cham- 
bers, and it has not been possible to comply 
with aU the requirements of the definition 
of the roentgen This defimtion states 
specifically, " — when all the secondary 
electrons are utihzed, and the wall efliect of 
the chamber is avoided — ” For 200 KV 
x-rays it is possible to meet these specifica- 
tions with the standard open an chamber 
Within a certam range of quality the small 
“an- wall” chamber has been found, under 
proper conditions, to give the same values 
as lie standard chamber As the energy of 
the rays mcreases, it becomes more difficult 
to build an open an chamber which iviU 
meet the requnements The small closed 
chambers never did meet them, it simply 
happened that they' gave the correct val- 
ues, wathm a certam range As the wave 
length decreases, the effect of wall matenal 
and wall thickness becomes more impor- 
tant The size of the chamber, and its dis- 
tance from the source also come into con- 
sideration Expenments made at the 
Memonal Hospital, and reported by' Dr 
Failla at the Fourth International Con- 
gress of Radiology', show' the importance of 
these factors Measurements of the radia- 
tion from radium, bv means of sphencal 
ionization chambers of vanous sizes placed 
at different distances from the source, 
show an increase m the x alue of tlie output 
as the distance is increased, e\en up to 10 
meters (Due allow ance has been made for 
the imcrse square law, but none for the 
absorption of radiation by the air ) Scat- 
tenng from the air in the room, as well as 
from solid matenal, has been showoi to be a 
factor w Inch must be considered With re- 
gard to the chamber matenal, it has been 
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shown that as the density and atomic num- 
ber of the matenal mcrease, the lomzation 
also increases Vanous workers have 
shown that, with chambers of orgamc ma- 
tenals, the lomzabon mcreases up to a wall 
thickness of about 4 mm , and is constant 
after that For this reason they have sug- 
gested the adoption of such a chamber as 
standard for gamma-ray measurement 
It IS evident that it is impossible to meas- 
ure gamma rays m roentgens according to 
the present defimtion The physicist may 
estabhsh an arbitrary set of conditions for 
distance, chamber specifications, etc , and 
say this shall represent the roentgen — m 
effect, he is changmg the defimtion And 
when physicists agree upon such changes, 
they must keep m mmd, as Dr Meyer has 
reminded us, the biological apphcations of 
the measurements If, for instance, lye de- 
ade on an lomzation chamber with a wall 
of 4 mm of celluloid, we must remember 
that the radiation withm this is not the 
same as the radiation at the surface of the 
biological matenal — i/w( is not surrounded 
by a celluloid wall The physiast, with 
such a chamber, can measure the radiation 
under his set of conditions, and can tell 
when this is duphcated, but he cannot make 
biologically accurate measurements when 
he changes from one set of experimental 
conditions to another 

In this connection we may consider Dr 
Meyer’s work on the varymg amounts of 
radiataon necessary to produce erythema 
for different quahties of radiation From 
the cluneal point of view, this is an exceed- 
mgly important problem Almost every- 
one IS agreed that with mcrease in wave 
length, the amount of radiation required to 
produce this reaction decreases, down to a 
certain point Here agam comes the prob- 
lem of how the radiation is to be measured 
The question of the use of Drosoph'il-a eggs 
as a standard, because of then wave length 
independence, has been brought up Actu- 
ally they have never been shown to be in- 
dependent of irave length in their response 
to radiation It has been shown that, over 
a certain range, they respond m the same 
manner as the “au-waU” lomzation cham- 


ber, that is all At the Memonal Hospital, 
where we have compared the effects of 200 
K V x-rays, 700 K V \-rays, and gamma 
rays, on the basis of ionization as related to 
three chenucal and three biological reac- 
tions, as well as to human skm erythema, 
we have found almost as many different re 
lations as we had experimental subjects 
The problem is a very complicated one 
In order to emphasize this, I might men- 
tion the values obtained for the number of 
roentgens emitted per nunute per gram of 
radium, with a filter of 0 5 mm platmum, 
at a distance of 1 cm , by a study of van- 
ous reactions, all being mvestigated under 
as nearly identical conditions as possible 
With a certam small appheator holdmg the 
radium 1 cm from the skm, by produang 
the same type of erythema as that resultmg 
from a known quantity of 200 K V x-rays, 
Dr Ameson and I determined for the 
radium an output of 88 roentgens per min- 
ute per gram Usmg the same appheator, 
with both wheat seedhngs and Drosophila 
eggs. Dr Henshaw found an output of 6G 
roentgens With an lomzation chamber of 
exactly the same size and shape as the ap- 
pheator, Dr Failla and Mr Mannelh found 
an output of 55 roentgens This demon- 
strates the diflbculty of hnkmg physical and 
biological measurements It is impossible 
to take any one biological reaction, be it 
erythema, epilation, kdhng of Drosophila 
eggs, or anything else, and assume that it 
will express all biological reactions for all 
types of radiation It is very fortunate, 
from a therapeutic point of new, that this 
is true, if there were no difference in re- 
sponse between different types of tissue, 
radiation therapy would not offer much 
cluneal hope Such therapy is built upon 
an assumption of differential response from 
vanous tissues 

The measurement of lomzation in liquids, 
desenbed by Dr Taylor,- seems one of the 
most pronusing fines of investigation of the 
amount of radiation actually defiiered 
mthm the tissues Dr Failla and I made 

^ Dr Launston S Taylor, of the Bureau of Standard": 
Washington D C ivas the leader of this S)mposium 
He expects to publish his paper later In the i car 
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some investigations along these hnes some 
years ago, but encountered such expen- 
mental difficulties that we postponed 
further work I am dehghted to know that 
Dr Taylor has found a practical method 
for makmg such measurements in hqmds 
having molecular structures suffiaently 
like tissue 

Calculations of the sort presented by Dr 
Laurence are of great importance in the de- 
velopment of interstitial irradiation He 
has found it necessary to make separate 
tabulations and computations for every 
different arrangement of needles He will, 
however, probably find it possible to make 
some simplifications so as to render his data 
more readily available for the practismg 
radiologist At the Memonal Hospital we 
have made similar calculations for the dis- 
tribution of radiation around needles, and 
have been able to construct a table {Am 
Jour Roentgenol and Rad Ther , 1935, 33, 
315) for dosage when needles are used 
throughout a lesion With the type of irra- 
diation m which he is especially mterested, 
in which the source of radiation is outside 
the lesion, a different type of table would be 
necessaiy 

Dr Stone’s report’ is of great interest to 
all of us w ho are concerned wnth high volt- 
age \-rays His equipment has some 
marked advantages over many of the other 
types, and w e all w'ant to know what it does 
and how it does it 

Dr Arncson’s paper has a more direct 
clinical appeal than tlie others on tins pro- 
gram His charts are presented m the 
Scientific Exhibit, and a question has been 
asked seieral times as to their degree of 
accurac} Anvone who has made isodose 
charts know s that \ alues along the axis of 
the beam should be good w hile those along 
Its edges are uncertain For the purpose 
for which these charts were intended, 
nainch , a comparison of methods, the 
charts are of sufficient accuracj to warrant 
the conclusions draw n As an actual state- 
ment of dosage, the^ cannot be considered 
to be clo'^er than about 10 per cent, and 
possih l’^ sonic delations are greater Van- 

’ See Tooinoir I pace 


ations of this amount are not significant 
for chmeal purposes It must be remem- 
bered that doses taken from these charts 
are correct only for a pelvis the size of the 
one used For a large, fat woman, the dose 
dehvered at a given pomt might be con- 
siderably less 

G C Laurence, Ph D (Ottawa, Can- 
ada) I should like to say something about 
that number — the ratio between the dose 
in roentgens and m what we have called 
milhgram-hours per centimeter squared 
(ime -hr ) Some values obtained by dif- 
ferent writers have been quoted — ^they 
differ somewhat These differences are due 
partly to experimental errors no doubt, but 
mostly to differences m the defimbon of the 
Ime -hr which they have adopted We 
have verified this experimentally by actu- 
ally making measurements under the ex- 
perimental conditions called for in the defi- 
mbons I have already stressed this un- 
sabsfactory feature of the umt 

Since we have deduced the dose m roent- 
gen from that determmed m Ime -hr by 
multipljnng by this number, one rmght per- 
haps expect that our values m roentgens 
were dependent on the pecuhanbes of the 
defimbon of the Ime -hr adopted This is 
not entirely true The peculiarities of the 
defimbon are taken into account in the 
value of the number Consequently, the 
pecuhanbes are eliminated In other 
w'ords, the expenmental conditions wffiich 
obtained dunng the measurement of the 
physical vanables which are involved in 
obtaimng the dose in Ime -hr are either re- 
produced m deterrmmng the rabo betw^een 
the two units or else correction is made for 
tliem mathematically Tlffien tins has been 
done the uncertainty in the dosage in roent- 
gens on this cause is appreciable but not 
senous, in companson wnth biological un- 
ccrtainbes 

Another point raised b-\ Dr Quimb) 
she referred to the work the} ha\e been 
doing in measurements of the dosage dis- 
tributions m bssue in which they ha\e a 
grid-work of radon units In these calcu- 
lations which we hare made, we had in 
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mind more the type of techmc m which the 
radium is placed outside the tumor, placed 
above it — a techmc which, I beheve, is 
more common m Europe and m parts of 
Canada In such work the dose does de- 
pend greatly on the design of the radium 
umts 

There is another pomt I would like to 
make and that is m regard to the relation- 
ship between physical dosage and biological 
effect The physicist does not claim, does 
not believe, that biological effects can be 


expressed m such a way that one can 
numerically proportionall}' correlate them 
with dosage measured m roentgens, inde 
pendently of the quahty 

The variation of the dosage required for 
epilation with quahty which was shown m 
the shde a few' mmutes ago, is the land of 
variation which the physiast might expect 
from purely physical considerations I 
thmk there has been misunderstandmg on 
that point 



THE TREATMENT OF ADVANCED MALIGNANT DISEASE' 

By LIONEL S AUSTER, A B , M D , York Citv 
From the New York City Cancer Institute and Hospital, Dr Ira I Kaplan, Director 


S THE education of both the medical 
and lay public adr ances, the realiza- 
tion mil take hold that the therapy 
of cancer is a group problem rather than 
an mdmdual task This will eventually 
aid m tlie reduction of early morbidity 
and mortality But at present the ma- 
tenal at the New York Cancer Institute 
and Hospital bears e\ndence that the 
common attitude of the profession too 
frequently is one of fatalism, with an 
all-too-pereadmg sense of ongmal omni- 
saence and omnipotence This impres- 
sion IS based upon the fact that the ma- 
]onty of cases admitted to our hospital 
are mstances of the follomng senal pro- 
gression of events (1) Attempts to treat 
mahgnancy m its early stages mth an 
inadequate program of therapy, (2) the 
recurrence or progressive course of the 
disease, (3) the bafldmg prospect of the 
terrifying morbidity which may precede 
death, and (4) final release from responsi- 
bihty by transfer of the patient to a hos- 
pital or dime such as ours, which is umque 
m its facihties for harbormg large numbers 
of these patients for mdefimte penods of 
time 

This attitude might be condoned if all 
these patients were mdigent persons sent 
merely for termmal custodial care, but 
most of them, while late, are mdniduals 
whose hves may be, and usually are, ex- 
tended m comparative comfort for long 
penods Many of our patients are dis- 
charged home as cured or arrested cases, 
to return for ambulatory observation, 
treatment, or subsequent hospitahzation, 
over many years, and our resident popu- 
lation numbers some who have been 
with us for over seven years 

IS on this account that we have 

* Read before the Annual Conference Division of 
Cancer, Department of Hospitals City of New York 
Apnl 10 1935 


adopted the feeling that, except in ob- 
nously termmal disease, we can never 
give up trjung The purpose of this com- 
munication IS to attempt to postpone the 
usual discussion of euthanasia which anses 
in the presence of late mahgnancy, and 
offer some thoughts based upon our not- 
always-successful experience m the han- 
dling of advanced malignant neoplasms, 
witli tlie hope of mitigating the patient’s 
discomfort and prolonging his life if he 
can be freed of the active symptoms of 
disease 

CLASSinCATION 

The treatment of advanced mahgnancy 
falls into two general categones attempts 
at cure, and palliation 

The imtial classification of the patient 
is determined by whether his lesion is 
still localized and amenable to extirpation 
and/or control by a combination of the 
agenaes at our disposal, or whether, in the 
presence of recurrent, bulky, inaccessible, 
pathologically resistant or disseminated 
disease, the most we can offer is palliation 
and general systemic support, ivith ame- 
horation of local symptoms 

The faahties at our command are 
medical, surgical, the use of radiation m 
the form of radium or roentgen ray, and 
the newer combination of radium-surgery — 
any or all of these The therapy must be 
applied m all cases with a consideration of 
the mdividual patient, and takes the form 
of general and local measures 

GENERAL CONSIDERATIONS 

In the general grouping, the chief 
difficulties in the late stages of cancer (the 
term here is used to denote aU mahgnancy) 
are those of a systermc nature which may 
be secondary to the disease or its treat- 
ment, or may be wholly mdependent 
207 
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thereof but accelerated thereby In the 
latter group are those degenerative diseases 
which are most common m persons of 
advancmg years, and, in the presence of 
the mahgnancy, the patient’s cardio- 
vascular and renal apparatus can never- 
theless be the cause of his death, and fre- 
quently IS Diabetes and tuberculosis 
make great headway in the frequently 
undemounshed cancer patient and, except 
in the presence of terminal states or liver 
involvement, there has never been a good 
reason advanced agamst the feasibihty 
of treatmg syphihs m these indiinduals 
Indeed, arsenic therapy is usually of con- 
siderable benefit from a hematimc and 


therapy of pain 

The problem of pain is the most dis- 
tressmg of all — to the patient — in ad 
vanced mahgnancy Pam almost always 
occurs eventually m the course of this 
group of diseases, sometimes very late, 
and sometimes of evanescent character 
But usually when it arrives it is constant, 
increasmg in seventy, debihtatmg, and 
is probably the most potent factor in the 
undermining of the morale of these 
sufferers The pain may be madental to 
the local lesion, may be the result of local 
extension with mvasion of penneural 
lymphatics or destruction or mvolvement 


tome standpomt 

That ill-conditioned state of body and 
mmd compnsmg weakness, mahmtntion, 
asthema, anemia, and depression, which 
we call cachexia, is a symbol of bodily 
degeneration which, imperceptibly ad- 
vancmg, bnngs to the late case an un- 
mistakable appearance assoaated with 
wasting disease But frequently our 
therapy may cause its supervention as 
well as delay it In the well deserved 
acceptance of radiation as the method of 
choice m treatment of many lesions, the 
enthusiasm Of the therapist must be stayed 
by the realization of the general systemic 
effects of this powerful agent Patients 
vary in their tolerance of the large doses 
now in vogue, and the reaction of the 
hematopoietic system must be carefully 
gauged, particularly m view of the late 
effects seen with production of anemias 
similar to those of the primary type in 
seventy The use of frequent and ade- 
quate transfusions, when blood is avail- 
able, is imperative m anemias both acute, 
foUowmg hemorrhage, and of chrome 
course The hberal admmistration of 
venous and hypodermoclyses of glucose 
and sahne solutions dunng penods of 
stress, asthema, and dehydration are 
urged Physical therapy, particularly the 
use of ultra-^^olet light, cheerful sur- 
roundings, adequate nutntion, meticulous 
care m nursmg, and personal hygiene 
have ob\aous advantages 


of sensory nerves, or may be the result of 
distant invasions which encroach upon 
tissues far from the primary lesion These 
last pains are frequently mistaken for 
adventitious symptoms m the presumably 
early course, only to be revealed as the 
first evidences of defimte metastases when 
the trained observer recognizes their sig- 
nificante The repeated stones of “rheu- 
matic pams," “growingpams,’’ '‘arthntis,” 
“mtestmal headache,’’ “pleunsy," and 
“saatica,’’ m cases of skeletal and pleuro- 
pulmonary dissemmation, are all too com- 
mon in thousands of histones 

The treatment of pam must be under- 
taken with a realization of the causative 
factors General medication with h)T3- 
notics and analgesics is necessary, and 
although we feel that temunal stages 
require hberal use of narcotics, the ad- 
mmistration of opiates should be limited 
in those mstances of probable long dura- 
tion, on account of the dangers of habitua- 
tion and raismg of the threshold of effec- 
tiveness Moreover, it has been found 
that acetyl-sabcybc aad and the coal tar 
group (sometimes m association with 
small doses of the barbiturates or e\en, 
when necessary, fractional amounts of 
codem) are usually effective in controlhng 
general symptoms for extended penods 
Amidopyrm, acetphenetedin, antipj-nn, 
and ncetamlid are analgesic medicaments 
of increasing potency, in the order named, 
for the vast majonty of pains Radiation 
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therapy is of inestimable and dramatic 
value in controlling the pain of bone meta- 
stases Local nen’^e or spinal block, or 
the newer surgical attacks on the para- 
sympathetic system are remarkable meas- 
ures for the control of regional symptoms 

APPRAISAL OF SURGICAL RISK 

At this point It may not be amiss to 
interpolate a word concerning the general 
problems confronting the surgeon in these 
cases The technical development of the 
surgeon’s- art has reached a point beyond 
which there is little room for improvement 
except in indmdual development of skill 
and the perfection of team ivork How- 
ever, the hazards of these teclmical pro- 
cedures are both real and ever-present, 
though, for the most part, intangible 
In fact, the surgery of mahgnancy at this 
time has in many cases overreached itself, 
with the result that many men of wide 
experience and unquestioned ability have 
begun to exercise that better judgment 
developed as a result of these qualities, 
and are relegating more and more of the 
pathologically qualified lesions in diffi- 
cultly accessible locations to the radiation 
therapist for primary treatment More- 
over, the r61e of radiation in the dimmu- 
tion of imtial bulk of radiation-sensitive 
tumors makes many of them more amen- 
able to later surgical extirpation, just as 
the local surgical removal of more adult 
type neoplasms dnnimshes their accessible 
bulk to a point at which interstitial or 
external radiation may prove effective 
But the mere fact that a patient harbors 
a malignant neoplasm immediately makes 
that individual a greater operative nsk 
This IS espeaally true of intra-abdommal 
tumors We have all seen exploratory 
operations performed with speed and a 
minimum of shock, with no actual surgery 
hainng been performed in the abdomen, 
and the patient returned to bed in excellent 
condition, only to die within the week 
It is, therefore, incumbent upon the 
surgeon to refrain from excessively ex- 
tensive procedures in patients with re- 
current or long-standing, progressive, ne- 


crotic, or infected lesions, but to realize 
that palliative procedures may be of great 
benefit and give abiding comfort 

CHOICE OF ANESTHESIA 

In A’lew of the greater risks in these 
patients, the choice of anesthesia becomes 
of even greater importance It has been 
found that the development of skill m 
the use of local infiltration and nerve 
block analgesia is an essential in the suc- 
cessful treatment of these people Opera- 
tions of considerable seventy or extent 
can be performed ivith lessened danger by 
this method For rapid procedures, par- 
ticularly about the head and neck, m the 
absence of respiratory embarrassment, 
evipal-soluble given intravenously has been 
most satisfactory, giving control over an 
unconscious patient for penods as long 
as a half-hour Our expenences mth this 
agent have been reported recently by 
Dr Livingston 

I am personally partial to the use of 
rectal or colonic anesthesia, preferably 
with paraldehyde as the base, and possibly 
the addition of a small amount of ether 
and oil m instances in which operations of 
greater length or seventy are contemplated 
The chief advantage of this method is the 
apparently semi-conscious state mam- 
tamed, with absolute analgesia and com- 
plete loss of memory of any occurrences 
The patient’s mental trauma is minimal, 
he falls asleep m bed and wakes up there 
It is particularly adapted for head, neck, 
and breast work or extensive plastic re- 
constructions 

Low abdommopehnc operations, uro- 
logic and gynecologic surgery, and amputa- 
tions or other work on the lower extremities 
are best handled by spmal or saCral 
epidural mjection This is also an exceL 
lent and much to be preferred method for 
general abdominal work, but the selection 
of cases must be made with due attention 
to the general condition of the patient 
^nd the presence of active or latent sepsis 
In the presence of a distant active in- 
fective focus, auch as a sinusitis, the intro- 
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duction of a needle into the spinal canal 
for analgesia may produce a meningitis 
There are numerous symptoms and 
situations which anse m advanced cancer 
patients which are referable to specific 
neoplasms of regional distribution 


IS rapidly superseded, however, by tlie 
necessity of rehance upon mtersbbal and 
topical radiation Bone necrosis requires 
masion and drainage of abscesses and 
eventual sequestrectomies Mandibular 
spasms and contractures as a result oi 


HEAD AND NECK 

Bram tumors usually require only cus- 
todial care in their late course, the patient 
needmg nursmg care and feedmg, most of 
his existence bemg in partial or complete 
coma However, patients may go on for 
long periods, sometimes hvmg in this 
state for over a year 

Skm cancer, particularly that of the 
face, scalp, and nose, still is a fatal disease 
which runs a prolonged course and pre- 
sents complex problems m its manage- 
ment The recurrent basal-cell epitheho- 
mas especially, which, mstead of metas- 
tasizmg to lymph nodes, recur and extend 
locally, with destruction of soft tissues 
and of bone, producmg severe hemorrhage, 
infection, pam, and mterference with 
nutrition, must be attacked repeatedly 
from many angles as the disease pro- 
gresses lyigations of major vessels at 
pomts of ongm and carotid hgations, when 
necessary, must be undertaken while tis- 
sues are still available for a clean approach 


radiation effect on tumor, jomt ankjdosis, 
or pam must be treated by trigeminal 
nerve block, anesthesia, and forable 
stretchmg, or masseter or mandibular 
ramus section Mouth hygiene, mth 
due attention to teeth and extraction for 
feedmg, is usually overlooked Deep 
infections of the submental region and 
neck require dramage The eventual 
mamtion as a result of inabihty to eat or 
swallow can be forestalled or aided by a 
simple gastrostomy We prefer the Jane 
way type, done under local infiltrabon 
analgesia Imgations with mild solutions 
of chlorme-contaimng flmds are the most 
effective for control of the mtra-oral fetor 
and mdolent ulcerative suppuration, and 
mouth-soluble tablets of local anesthetic 
action, such as euphagm or anesthesm, 
are greatly appreaated for the control of 
local mouth and pharyngeal pain Tn- 
chlorethylene has given satisfactory results 
m pam of trigemmal distribution 

Cases presentmg defects in the facial 
walls foUowmg extirpation of the neo- 


Cautery and electrothermic resections are plasm can often be rehabihtated by proper 
salutary methods for the removal of reconstructive or plastic surgical pro- 
sloughing bleedmg masses Dramage and cedures Imtial therapy m these cases 
local surgical measures should not be should always be planned with an eye to 
withheld from those cases of disease m later reconstruction The wholesale sacn- 


the cavities of the skull, which often fice of tissues makes these subsequent 


show marked symptomatic improvement repams mcreasmgly difficult, if not un- 
and arrest after the release of exudates and possible, whereas cases of curable cancer 
necrotic tumor detritus, possibly pre- can and should be handled with the end- 


ceded by nutrient arterial ligation, and 
followed by successive courses of radiation 
The lesions of the tongue, hp, cheek, 
g lims , sahvary glands, and tonsils are 
pernicious on account of their progressive 
recurrent nature, partial maccessibihty , 
and pam With the exception of the tonsil 
and its bulky extensions, most of the other 
mouth lesions are accessible m some degree 
for local attack m all their stages The 
use of endothermic and scalpel excisions 


result m view 

Laryngeal carcmoma is usually seen 
late but nevertheless has a long life ex- 
pectancy with great discomfort Re- 
peated treatment by divided doses of 
radiation has kept these individuals going 
if early, low tracheotomy is performed to 
reheve respiratory embarrassment, and 
gastrostomy performed for feedmg, when 
mdicated The necessity for low, mid-hne 
tracheotomy must be stressed on account 
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of the fact that the high operation in- 
vanably adds to the complexities of the 
mdiinduaVs existence because of early 
mfiltration by the advanang, mfected 
tumor The lar^mx becomes fixed, the 
tracheal fistula distorted and obstructed, 
the tube irreplaceable, and the terminal 
aspiration pneumonia, ivith which most of 
these patients die, occurs earlier Trache- 
otomy, moreover, can best be performed 
with ease and convenience before radiation 
m advanced cases When deferred, it must 
frequently be undertaken as an emergency 
measure, and the danger of massive 
necrosis of the deintahzed radiated tissues 
IS not unreal 

CHEST 

Pulmonary and mediastmal infiltrations 
will require thoracenteses at increasmgly 
shorter mten^als and cardiac support for 
the vascular obstructions at the base of 
the heart Radiation in caremoma or its 
eqmvalent is occasionally of temporary 
value, usually increasmg the patient’s 
symptoms on account of early engorge- 
ment and swellmg, with possibly a later 
mterval of decrease m symptoms These 
patients, however, return soon after their 
temporary rehef and die vnth massive 
infiltrations causmg complete great vessel 
obstruction In this location, however, 
the lesions of lymphosarcoma and mahg- 
nant lymphogranuloma may be treated 
ivith more success, their dumnution of 
compression symptomatology and radio- 
graphically visible bulk often occurrmg 
many weeks after treatment is completed 
The treatment of granuloma mahgnum 
merits a word m connection with the 
frequent nusconception of the goal aimed 
at here The pathology of Hodgkm's 
disease is one showmg a senal progression 
of lymphoid tissue changes rangmg from 
charactensbc cellular hyqierplasia to hy- 
alimzmg fibrosis It is irrational to at- 
tempt always to treat for complete dis- 
appearance because the patient mvariably 
presents masses which mclude both early 
and late types of lesions The early ones 
of marked cellulanty regress rapidly under 


prolonged radiation Those in later stages 
are stimulated to progress in their natural 
course — that of fibrosis and hyalimzation — 
whicli represents a healmg stage This 
IS tlie end-point and should be our desi- 
deratum W itli radiation applied to effect 
fibrosis, excessive radiation beyond this 
point endangers the general body economy 
and does nothing further for tlie deep 
lesions They must then be watched care- 
fully only for signs of further or recurrent 
activity and further radiation instituted 
at properly spaced intervals 

The pneumomas and purulent effusions 
which occur as terminal states in so many 
of these patients suggest the paradoxical 
statement that patients with cancer seldom 
die of cancer Them neoplasia is merely 
the activating factor m a train of circum- 
stances which produces eventual death 
Patients with lesions in the head, mouth, 
pharynx, and larynx usually end ivith 
aspiration pneumoma Post-operative 
cases of all sorts are prone to cardio- 
vascular collapse and pulmonary infection 
Hemorrhage and sepsis are high in the 
hst, and the necropsy findmgs indicate 
that a much higher percentage of these 
mdividuals die of the ordmary degenera- 
tive diseases than we reahze or admit, with 
mamtion a provocative factor 

GASTRO-INTESTINAL TRACT 

Early gastrostomy in obstructing esoph- 
ageal lesions, before the patient’s mal- 
nutrition has impaired his powers of with- 
standing operative mtervention, will cause 
both local and general benefits to become 
apparent The same principle holds true 
m cases requinng gastro-enterostomy for 
pylonc obstruction and colostomy for 
lesions in the lower bowel Dr Yeomans' 
recent analysis has shown the benefits of 
these procedures by unmistakable statis- 
tical and case demonstrations These 
procedures are justifiable even in the 
presence of hver mvolvement without 
chmeal derangement of hver function 
We have seen numerous mstances of al- 
most unbehevably expensive hepatic in- 
vasion without jaundice until just before 
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death, because the deposits were for- 
tunately parenchymal without duct im- 
pingement to cause biliary obstruction 
Abdommal ascites requires frequent 
paracenteses, and definite obstruction 
should merit 'early operation for rehef, 
since 'we‘ have seen many instances exem- 
plifying the operabihty of conditions which 
terminated in death There are occasional 
instances too in which intra-abdominal 
pathology unrelated to mahgnancy is en- 
countered, although the medical attendant 
usually overlooks the appendicitis or 
strangulated herma in the face of intra- 
abdommal cancer 

BREAST 

Cancer of the breast presents abundant 
opportumty for palhative treatment The 
removal of bulky masses with either frank 
or impendmg ulceration is a mercy, re- 
hevmg the patient of a foul malodorous 
lesion which may be either immediately 
closed or left to granulate for eventu^ 
secondary healing or possibly skm graft- 
mg Even the mcomplete removal of 
bulk facihtates the approach by radiation 
therapy and the control of many other- 
wise hopeless lesions These primarily 
bulky masses are usually of better prog- 
nosis than the small infiltratmg lesions 


The widespread skm mfiltrabons seen 
in recurrences descnbed as eit cmrasse 
are resistant and relentless, usually killing 
by their pleuro-pulmonary extension 
through the lymphatics of the chest wall 
'despite the restrauung influence of radia- 
tion 

We do not beheve m the effectiveness of 
attempted radual smgical extirpation of 
so-called acute inflammatory carcinoma 
m young women, primary inoperable car- 
cinoma with bulky axillary mvolvement 
or supraclavicular extension, or apparentl} 
primary operable lesions, which fall into 
the moperable class as a result of skeletal 
or pulmonary metastases which are picked 
up by our routine radiological examination 
of all breast patients 

The stenhzation of younger women 
with mammary cancer by radiabon of 
the ovanes is a theoretically effective 
adjuvant to local therapy, particularly 
as regards growth restramt, or at least 
the elimmation of the endocnne sbmula- 
tion to growth or recurrence m these 
speaahzed and differentiated tumors Al- 
though we have as yet insufficient ex- 
perience m our own senes with which to 
assay its value, the reports from the 
Radiumhemmet are sufficiently encourag- 
ing to warrant its tnal 


with rapid recurrence and wide dissemina- 
tion In some types of recurrent localized 
duct-cell tumors, repeated exasion with 
contmued repeated radium and x-ray 
apphcations have kept patients on the 
active climc roster for six and seven years 
The very extensive skeletal infiltrations 
seen m some patients, in which their 
bones are nddled with metastases, are of 
relatively better prognostic significance 
than the smgle large painful deposit oc- 
cumng m the spme or head of an ex- 
tremity These patients with honey- 
combed skeletons are usually relatively 
free of severe discomfort and can be kept 
gomg, much as are cases of multiple 
myeloma, for many years by repeated 
rotatmg cycles of high voltage radiation, 
with, of course, due regard for the blood 
picture 


BONE TUMORS AND NEUROGENIC SARCOMA 

Although the giant-cell tumor of cystic 
character is usually amenable to radiation 
properly apphed, some of these change 
their nature and become truly mahgnant 
osteogemc sarcomas both in appearance 
and course The virulence of mahgnant 
bone, nerx’’e, and fascial tumors needs no 
discussion Their therapy by radiation is 
usually unsatisfactory except in the em- 
bryonal ty^ies, and their cure by surgery 
usually impossible on account of early 
extension Men'e block, alcohol spinal 
block, amputation or the remoial of 
operable necrotic bulk and accessible 
recurrences are all measures which are 
justifiable and necessary^ when possible 
Despite the recurrent nature and known 
malignancy of these mesodermal neo- 
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plasms, palliative results of surpnsing 
effectiveness have been obtained Funga- 
tion, infection, and necrosis must be 
treated with usual surgical technics Sur- 
gical diathermy and endothermy are in- 
valuable in these instances, particularly 
on account of their control of hemorrhage 

GYNECOLOGIC \FFECTIONS 

A realization of the cause of death in 
malignancy of the peUnc organs, ivith the 
utenne cenox taking first place in fre- 
quency of initial lesions, directs the therapy 
along well-ordered Imes Cer\u\ cancer 
patients die of hemorrhage and anemia, 
of sepsis and of uremia The anemia and 
hemorrhage occur from eroded craters or 
from spong}’', fnable, infected, bulky, 
fungatmg masses which grow into the va- 
gina The control of these symptoms has 
been almost universally effectual by the 
apphcation of the methods suggested by 
Dr Ira Kaplan Endothermic resection 
of the protruding mass of infected tumor- 
granulation tissue immediately removes the 
source of the bleeding Diathemuc co- 
agulation of the base restrains further 
bleedmg until the topically apphed cork 
and colpostat contammg a relatively small 
amount of radium maintamed for a long 
period of time can exert its effect, aided 
by packmg Frequent vagmal, bladder, 
and rectal hygiene mstituted at penodic 
intervals with changes of the packmg is 
important This also removes a large 
infective focus FoUoivmg this mitial 
radiation, the external lesion is controlled, 
and a preiuously obhterated cervical canal 
frequently becomes apparent Dramage 
of a pyometra can then be mstituted, if 
necessary, by the use of a tube and fre- 
quent mtra-utenne douches, eventually 
makmg the insertion of a radium tandem 
feasible High voltage cycles through 
four pehnc portals complete the program 
and control lateral extensions and pam 
m many cases 

In instances m which the pelvis is not 
completely frozen and the patient is m 
fair general condition, mtractable pam 
can be effectively relieved by mtra-ab- 


dominal section of the pre-sacral nerve 
Low spinal alcohol block may sometimes 
be advisable The unnary disturbances 
incidental to g>mecologic malignancy are 
those ansing first from ureteral obstruction 
caused not by radiation fibrosis but by 
pen-ureteral lymphatic invasion wth in- 
filtrating tumor tissue This produces 
hydronephroses, becoming pyonephroses 
and pyelonephntides, as a result of ascend- 
ing infection and a frequent cause of 
death by sepsis or uremia Renal opera- 
tion has not been well borne Dram- 
age IS established by ureteral catheteriza- 
tion and dilatation 

The vesico-vagmal fistulas developed 
as a result of injudicious use of massive 
radium dosage admimstered for short 
penods, far outnumber those resulting 
from frank neoplastic invasion ivith ne- 
crosis (In fact, our impression is that 
rectal invasion is more frequent ) Their 
therapy is a bugbear and reqmres faithful 
nursmg with astnngent douches, retention 
catheters, kaolm msufflations, and the 
use of unnary antiseptics and sedatives 
Mechanical devices, sponges, and opera- 
tive mtervention have been failures in 
our hands 

Late abdoimnal extensions with ascites, 
pentoneal implantations, mtestmal ob- 
struction, and distention are the rule in 
ovanan and corpus carcinoma Radiation 
following paracentesis and/or operation 
with removal of major masses has been 
sometimes followed by satisfactory re- 
gression and chmcal cure, although the 
disease may be present but not pros- 
trating 

KIDNEY AND BLADDER 

Renal and adrenal neoplasms m then- 
later stages are almost all relegated to 
the custodial group on account of their 
widespread extension, although radiation 
does effectively control symptoms refer- 
able to bone involvement Bladder and 
prostatic cancer patients ob tain pro- 
longed comfort by the mstitubon of ade- 
quate suprapubic dramage, and go on for 
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long periods until they die of hemorrhage, 
renal sepsis, or pneumoma 

SUMMARY 

No attempt has been made to cover 
aU the possible situations ansmg m the 
largest field of medical endeavor — ^neo- 
plastic disease — but the outstanding fea- 
tures of possible therapy m most fre- 
quently encountered advanced conditions 
have been considered 

The problem of the handhng of ad- 
vanced mahgnancy has been reviewed also 
from the general standpomt, with a pre- 


sentation of the medical, surgical, and 
radiological measures designed to provide 
comfort and palhation 

Data m the histones obtained in the 
types of advanced cases continually re 
ferred to the New York Cancer Institute 
emphasize the necessity for education m 
the possibihties of treatment in these 
cases More particularly do they point to 
the necessity for tramed group handling, 
with an adequate imtial program mdi 
vidually planned for each patient 

1000 Park Avenue 
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E ven though the literature on so- 
called Deutschlander’s disease is 
quite extensive, new articles on the 
subject continue to appear from tune to 
time This fact seems to show that there is 
shll a lively mterest in tlie subject, and 
the numerous theones which have been 
developed about the genesis of “pied forc6” 
show by their lack of unanimity that our 
knowledge of this condition is far from 
complete The fact that many of the 
views about this lesion are frankly con- 
tradictory has given us the urge to sum- 
marize what is known about the condition 
both from a consideration of the literature 
and from our own expenence 

The diagnosis of liie affection rests pn- 
manly on the radiologic findings, which 
will be om primary concern We are 
taking for granted that the radiologic ap- 
pearance of Deutschlander’s disease is so 
well known m these days that a repetition 
of the diagnostic errors into which some 
have fallen need not be repeated to-day 
Due to a nus-diagnosis of sarcoma (Dodd) 
a patient who had Deutschlander’s disease 
had a Lisfranc amputafaon performed In 
another case (Straus), a metatarsal ex- 
articulation was performed , m such a case. 
Dr MarkeUoff resected a metatarsal and 
did a bone graft It is true that the opera- 
tion was done m this case not through any 
error m diagnosis but to hasten the process 
of heahng, and at the same time to obtam 
a histologic section of the diseased bone 
We do not mtend to start with the his- 


discase ’’ Do these names designate dif- 
ferent affections, or do they all name differ- 
ently the same condition^ There is a 
marked difference of opinion on this point 
jMost German authors draw a distinction 
between “Marschfraktur” and “Fussge- 
schwTilst,” and identify the latter mth 
“Deutschlander’s disease ’’ However, it 
should be mentioned that in Schmz’ book 
there is no mention of “Deutschlander’s 
disease ’’ Osterland, after renewing an 
extensive experience ivith the subject m 
question, holds the term “Fussgeschwulst” 
a poor one, for the lesion m question is 
pnmanly one of bone On the other hand, 
others, for example, Narvi, speak of “frac- 
tme de marche’’ or of “Deutschlander’s 
disease ’’ Among the Russian authors in 
general, who base their termmology on the 
German hteratme, we find the term “pied 
de marche” as well as “Deutschlander’s 
disease” to distingmsh the latter from 
‘ ‘fractme de marche’ ’ ( ‘ ‘fractme de recrue’ ’ ) 
We are personally m perfect accord with 
those authors who are for dropping the 
term “Deutschlander’s disease,” first of all 
because the theones of the embohc and m- 
flammatory ongins of the lesion are not 
confirmed by recent observation, and also 
because such an affecbon was descnbed by 
Breithaupt, in 1855 

But even if we leave out of the question 
the name “Deutschlander’s disease,” there 
still remams the conception of “Marsch- 
fraktm” and of “Fussgeschwulst” to be 
clarified 


tor}’^ cf the question, a subject sufficiently 
well covered by other authors, but we will 
begin om discussion with a consideration 
of the nomenclatme of the disease m 
question Among the terms m common 
use are “fractme de marche,” “Marsch- 
fraktur,” “I’enflme du pied,” “Fussge- 
schwulst,” and finally, “Deutschlander’s 


From a general review of the symptoma- 
tology of the disease m question, it ap- 
pears that fractme” occurs generally m 
mditary hfe after a march or a drill, 
whereas the swelhng {enflure) occms pn- 
manly m civil life One comes to the 
conclusion, especiaUy if one bases one’s 
opmion on the German evidence, that the 
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first term applies to an acute appearance of 
s3miptoms, while the second is a slower 
process, taking place as the result of a 
morbid background But there are, as will 
be seen later, a whole senes of transitional 
stages between the two forms That is the 
reason why we side m with the American 
and French ideas which umte this whole 
group under the term “marchfoot” or 
pied forc6,” without defimng the charac- 
ter of the changes in the metatarsals A 
common factor on which all authors agree, 
no matter in what hght they regard the 
process m the hones, is that of overloading 
the foot Therefore we think that the 
term “pied forci” (forced foot) is that 
which fits best of all the affection m ques- 
tion 

All cases of “forced foot” may be 
summed up in two groups m the first, 
we shall place the footsoldiers, mihtary 
men, sportsmen, athletes, and others who 
can state exactly the moment when their 
trouble began, and which comaded gener- 
ally with a forced march, some sportmg 
event, a long walk, or some unaccustomed 
overloadmg of the foot The second group 
mcludes those patients whose profession or 
trade compels them to be on their feet for 
prolonged periods, such as peddlers, post- 
men, salesmen, medical men, etc The pa- 
tients in this group are unable to state ex- 
actly when their trouble started, and it is 
only m rare cases that they assign the pam 
in their legs to stumbhng, a rmsstep, or 
shppmg The difference m the two groups 
explains the difference m the time at which 
they consult a physiaan, just as it ex- 
plams the difference m the radiographic 
findmgs 

Clmically, the affection manifests itself 
by pam m the foot, which may vary from a 
shght discomfort in walkmg to a complete 
disabihty, which may require rest m bed 
The pam may mvolve the whole foot or be 
localized in the mvolved bone, at the same 
time there appears swelhng and infiltra- 
tion of the dorsum of the foot, rarely of the 
sole At this time it may be possible to 
palpate a thickening of the bones Radio- 
graphically, there is shown the round or 


fusifonn thickenmg of the penosteum 
usually at the distal end of the metatarsal 
but rarely in the middle or proximal third 
of the bone, and a rent across the diaphysis 
The question is whether these changes 
appear m the earhest days of the disease or 
whether they develop slowly According 
to some texts, the radiologic changes in 
Deutschlander’s disease do not appear un- 
til tlie sixth or eighth week of the ^ecbon 
In “Marschfraktur,” on the contrary, they 
can be detected m three or four weeks 
This is the typical picture of the evolution 
of the disease 

Among the patients we have studied 
these changes were present m the first ra- 
diograph made, but these patients were all 
civihans, bemg m the second of our groups 
They came to us after they had been on 
treatment of some sort without success, and 
often without havmg had any radiographic 
studies made If we check over the his- 
tones of these patients, as they have been 
given by different authors, we shall see 
that m these cases also the majonty of 
roentgenographic studies were made three 
or four weeks after the onset of the trouble 
Such roentgenographic studies are of no 
assistance whatever m finding out the 
early osseous changes The best oppor- 
tumty of detecting the earhest changes is 
afforded mihtary roentgenologists, who are 
m a position to make a roentgenographic 
study of their patients at the very onset of 
the affection It was Runstrom, of the 
mihtary hospital of Stockholm, who drew 
special attention to this pomt He made 
roentgenographic exammations of 45 pa- 
tients who had “pied de marche” in the 
first few days (from one to eight) after the 
onset of trouble In 2G cases, the changes 
m the bones could be demonstrated m 
from one to five days Similar findings 
hai e been reported by other authors 
Momburg goes further he radiographed 
the feet of all the soldiers who returned 
from a campaign, e\ en though they had no 
complaint of foot trouble, and found in a 
few cases thickemng of the penosteum of 
the second or third metatarsal We find 
similar obsenations in the literature con- 
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cenung like changes in the noiiiial foot, in 
cases in which the other foot is over- 
loaded ’’ This fact IS of great importance 
in the eluadation of the pathogenesis of the 
affection The roentgenographic changes 
may, therefore, appear at any time from a 
day to several weeks after tlie onset of the 
first chnical s}Tnptoms, and they may even 
in some cases precede them Since the 
changes seem to be identical in the two 
groups, the question noiv is whether the 
tune of then appearance may sen^e to 
differentiate the two groups We do not 
think that it can We vnW now consider 
the radiographic findings 

Among the vanous radiographic mani- 
festations of this affection of the metatar- 
sals, we should mention, first of all, the 
thickemng of the periosteum as a result 
of the structural modification of the corti- 
cal layer and the formation of gaps or 
rents This sphencal or fusiform localized 
thickening of the periosteum of the dia- 
physis is not at all charactenstic of the 
affection m question We see such changes 
in ordmarj’’ fractures of the long bones, 
espeaally of thin bones such as the fibula 
or the metacarpals, and we never entertain 
any doubt that these changes are trau- 
matic in ongin A metatarsal bone re- 
sected by Dodd and Straus in a case of 
“march-foot" showed typical osseous cal- 
lus (Fig 1) The changes m the cortical 
layer of the metatarsal, which appear as 
diffuse outhnes of the bone at the site of 
the affection and which seem to extend 
from the medullary canal to the periphery 
of the bone, are m no sense an)d:hing exclu- 
siiely found m Deutsdilander’s disease 
This change can be seen m the process of 
fomung callus m ordinary fractures, and it 
is a manifestation of the participation of 
osseous tissue in the process of regeneration 
and development of a new osteoid tissue 
around the old bone tissue Unfortunately, 
most authors take up scarcely at all the 
question of the split or gap which crosses 
the metatarsal at the site of this process, 
and which may even extend mto the new 
callus We fed that this finding should be 
discussed m greater detad, for, if we regard 


the gap as only a fissure or as a “zone de 
Looser,” we get no farther toward under- 
standing the nature of the disease in ques- 
tion 



ng 1 


Let us begin with the extenor aspect 
The appearance of the fissure m the bone 
IS known by every radiologist, and requires 
no further comment The zone of Looser, 
or the zone of transformation, as the author 
descnbes it, and which is seen m nckets, 
osteomalacia, Paget's disease, and other 
similar lesions, appears as a straight and 
clear streak or stnpe ivith sharp edges 
Let us remark here that this finding is not a 
guarantee that we have a zone of Looser 
and not an ordinary fissure Schraorl, in a 
histologic exanunation of a case of Paget’s 
disease of the tibia which w'as crossed by 
numerous clear streaks w'hich Zahnger 
called typical zones of Looser, found that 
they were only simple fissures Now, gaps 
of this sort in the form of a straight streak 
are far from being the rule in cases of 
“forced foot” (pied forcd) We see them 
sometimes in the later stages of the lesion 
in which they cross the zone of thickening 
m the diaphysis One frequently sees a 
V-shaped fissure or a zigzag one, a finding 
that can hardly occur ivith a zone of Looser 
E\en more contradictor}'- is the dislocation 
of the osseous fragments, which is seen m 
cases of “pied forc6 ” Therefore, from the 
radiologic findings we may be dealing ivith 
a fissure m some cases, and a “zone” m 
others 

Let us now consider the anatomic and 
pathologic findmgs as they have been re- 
ported Unfortunately, reports on these 
subjects are rare, and have been made by 
only three authors, of whom Dodd and 
Straus speak categorically of fracture, 
while hlarkeloff, as the result of his owm 
study, speaks of a zone of Looser This 
apparent contradiction m the pathologic 
anatomy of the process depends on the 
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differences m the stage of the disease at 
which the observations were made, and on 
the static and mechamcal condition of the 
overloaded foot In acute overload, fis- 
sure of bone predominates m the picture 
The fine hne of fissure was observed several 


the neighbormg tissues, while m fractures 
without solution of contmmty, the blood 
spreads out under the penosteum and 
thereby contnbutes to its rapid thickening 
and the formation of a shadow in the 


times m the first few days of the disease 
before the periosteal thickenmg There 
were some cases m which it was the only 
radiologic sign of the affection Behr, 
checkmg up his own material among 2,146 
cases of swellmg of the foot, found 877 
fractures (41 per cent of the cases) Other 
authors report an mcidence varymg from 
20 to 90 per cent Osterland m all of 93 
cases regarded the cause of the affection as 
bemg the osseous lesion One must keep m 
nund the difficulty of detemmung a fissure 
radiologically m the absence of dislocation, 
more or less well marked, of the osseous 
fragments, and in some cases it is only by 
examimng with a magnifymg glass the 
fine structure of a bone radiograph that it 
is possible to detect the presence of a fis- 
sure It may well be that it escapes notice 
in many cases We should remember that 
fractures of other bones may not be de- 
tected in the roentgenogram if there is no 
displacement of the fragments This is the 
case with fissure which may fall outside the 
path of the central ray, but which may 
show up m later roentgenograms when 
osteoid tissue has formed around the 
fracture (L Melnikova, Zentralbl f Chir , 
1929, 49 ) The attempt has been made to 
estabhsh a differential symptom from the 
presence of this primary fracture with dis- 
location so that the two nosologc entities, 
“Marschfraktur” and “Fussgeschwulst,” 
imght be differentiated, but, by what has 
been said, there is no reason for this dis- 
tmction The etiology of the two con- 
ditions IS the same, and the radiologic 
picture may show all stages of transitory 
forms from that of a fine, hardly percep- 
tible fissure to that of a clear-cut displace- 
ment of the fragments According to 
Runstrom, it is m those cases of primary 
dislocation m which the fusiform shadow 
IS lackmg (19 cases) He explains this 
by the fact that the blood is poured out mto 


roentgenogram This theory seems plau 
sible to us and serves to explam some ob 
scure facts It then becomes easy to ex- 
plam all the later mamfestabons of the 
affecbon, by starbng with the theory of a 
primary fissme m the metatarsal, apparent 
or not, as the beginmng of the clmical 
symptomatology of "pied forc4 " The 
round or fusiform shadow around the dia 
physis may be deciphered as a mamfesta 
bon of the reacbon of the penosteum and 
endosteum in the fracture The moment 
when this callus becomes visible m the 
roentgenogram and the process of its 
ossificabon — as cluucal traumatology' 
teaches — are different, and depend on local 
factors, such as the condibon of the 
penosteum at any gven moment, the de- 
gree of separabon of the fragments, the 
pounng out of blood, lymph, etc (Rvm- 
strom), rather than on mdindual peculian 
bes, such as age, consbtubonal or endocn- 
nal factors Once formed, the callus 
follows its usual course of dei'elopment, 
that IS, it reaches a certain size and then 
regresses, leavmg at the site most affected 
m the penosteum a famt thickenmg of the 
corbcal layer m those cases in which there 
is a complete return to normal 

But another tram of events may take 
place In the mass of newly formed cal- 
lus, which IS fragile and nch in osteoid 
bssue, there may form, as is the case m 
nckets or m some osteodystrophy or other, 
a transverse spht — a zone of transforma- 
bon of Looser, caused by the same phe- 
nomenon of contmued overload It is 
obvious that if the fissure is formed at the 
site of greatest pressure m the metatarsus, 
the callus which develops at the same point 
m the bone under the conbnued influence 
of the mechamcal and static factors m the 
foot will be subjected to the same pressure 
This condition mil occur in every case m 
which the patient continues to ualk with a 
callus alread> formed As far as ne haie 
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been able to 3 udge from what has been 
published, the patients natli a zone of 
Looser in the roentgenogram were not 
confined to bed long enough because, ac- 
cordmg to Muller and Turner and some 
other authors, the thickemng of the penos- 
teum and the margins of the bone in 
Deutschlander’s disease are the expression 
of the tendency of the body to fortify the 
threatened section of the bone, but this 
fortification is often msuffiaent, and a new 
fracture takes place across the zone of 
transformation, sometimes ivith disloca- 
tion of its margms Those who hold to a 
osteochondropathic genesis of Deutsch- 
lander’s disease consider this phenomenon 
as bemg a secondary'- fracture, occurring in 
the place which is mechamcally weakened 
m the “zone of transformation” of the 
bone Now, we have in our possession a 
roentgenogram which shows a zone of 
transformation and a fracture, in a case in 
which the condition came on as a result of a 
traumatism to the foot The osseous 
changes seem to be identical m the differ- 
ent manifestabons of “pied forcd,” and the 
tune of their appearance is of no impor- 
tance as a differential symptom 

In the hght of the facts estabhshed 
above, let us now consider the genesis of 
“pied force ” The theory of the inflamma- 
tory ongm of the tumefaction of the perios- 
teum falls by itself, the theor}’- of Deutsch- 
lander lacks confirmation The tropho- 
neurotic theory of Turner occupied a place 
by itself W'lthout discussing the climcal 
manifestations of lesion of the peroneal 
nen'^e which may produce sweating, sen- 
sory disturbances, and so on, let us state 
that the radiologic findmgs do not fit m 
with the hypothesis m question Tro- 
phoneurotic processes, as they occur m 
other parts of the skeleton, are generally 
manifested by successive enlargement of 
bone (for example, the phalanges), which 
show up m the roentgenogram by coarsen- 
mg of the trabecular structure, the forma- 
tion of hyperostoses, infractions, etc (the 
tabetic foot, the syrmgomyehc elbows, 
etc ), but we are unaware of any tropho- 
neurotic changes which are limited to the 


diaphysis of a single bone, and which are 
manifested by penosteal changes ivithout 
accompanying changes m the osseous 
trabecular structure Rarefication of the 
metatarsus in “pied de marche” (march 
foot) has been obsen^ed by only Turner 
and his school We have never seen it 
The purely traumatic theory is refuted by 
the fact that there is no trauma m the 
majority of the cases, m spite of careful 
search to find it in the histones 
Special attention should be given to the 
theones of a statico-dynamic ongin of the 
affection m question In this regard, 
Morton has made an interesting calcula- 
tion A man of 140 Enghsh pounds, -with 
a load of about 90 pounds, loads each one 
of his feet mth one-tenth of an English ton, 
that IS, about 100 lalos To this should be 
added the force necessary to hft the foot 
from the ground dunng waUang and to 
multiply this by the number of steps per 
mmute — from 60 to 80 But considenng 
the ranty of this affection, one must con- 
clude that load alone is not enough to brmg 
out this affection and that another provoca- 
tive factor IS needed to produce the patho- 
logic changes m the foot One might sup- 
pose it IS some endocrme factor (Deutsch- 
lander, Muller, Greifenstem), but m this 
regard it is hardly necessary to more than 
mention that numerous observations reject 
this supposition In 1925, Muller brought 
out the theory of the osseous insufficiency 
of the metatarsus according to which the 
affection imght develop by the sole fact of 
the absence of parallehsm between the 
mechano-dynatme effort and the func- 
tional faculty of the metatarsals (“pied 
forc6,” accordmg to our conception) Ac- 
cordmg to Jansen, this supplementary 
factor is the spasm of the mterosseous 
muscles actmg on the hydrostatic pressure 
of the region of the diaphysis of the meta- 
tarsal to mcrease it This leads to thick- 
emng of the penosteum, with secondary 
changes m bone structure and to secondary 
fracture Ingemous as this theory may be, 
it can be accepted only by the analogy of 
muscular spasm of pianists, typists, etc , as 
by the fact of limitation of lateral passive 
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movement of the foot which occurs m “pied 
forc^ ” The rest of it is only a hypothesis 
The stiffness of the toes and the sensitive- 
ness to pressure of the intermetatarsal 
muscles — symptoms on which Jansen bases 
his theory — ^nught just as well be consid- 
ered as secondary to the primary changes 
in the bones More convincmg are the 
arguments of those authors who regard 
functional or structural anomahes of the 
foot as the cause of the changes These 
anomahes may be congemtal or acquired 
Kirchner, Momburg and others emphasize 
an abnormal length of the second meta- 
tarsal and the juttmg out of its head 
Others think that the cause is an enfeeble- 
ment or fatigue of the muscles of the foot 
which causes flat foot, with a flattening of 
the anterior and transverse arches so that 
the weight of the body is earned directly 
by the metatarsals, espeaally by the sec- 
ond, and to a less degree by the third and 
fourth 

Extensive investigations of the struc- 
tural and functional msufiiciency of the 
foot have been made by J Morton These 
mvestigations were concerned pnmanly 
with the cause of metatarsalgia, described 
for the first tune by Thomas Morton, and 
which has a great mterest for us This 
author has proved that there is no con- 
cavity of the plantar arch m the region of 
the head of the metatarsals These latter, 
bemg loaded m walking or standmg, are all 
m a straight hue, and m the same hori- 
zontal plane (Fig 2), but the body weight 
IS dinded differently among them accord- 
mg to the Structural and physiologic pe- 
cuhanties of the foot m question Nor- 
mally the longitudinal axis falls between 
the first and second metatarsal, nearer the 
first, and consequently it is this bone 
which is subjected to the greatest load 
In the tnangle of weight-bearmg, which is 
formed by the heel and the heads of the 
fifth and first metatarsals, it is the latter— 
or, rather, its sessamoids — which senses as 
the pomt of support at the internal an- 
terior angle of the tnangle Weakening of 
this point leads to alterations in the statics 
of the foot IMorton established the no- 


tion of a weak foot (pied debile) from a 
structural pomt of view, which is charac- 
tenzed by the followmg anatomic pecu 
hanties (1) The excessive mobihty (lax- 
ity) of the jomt between the two internal 
cuneiforms and the navicular, resulting in a 
greater mobihty of the first metatarsal 
Chmcally, this stage of affairs is mamfested 
by exaggerated amphtude of movement of 
the bone m passive flexion and extension, 
radiologically, by the enlargement of the 
space between the first and second cunei 
form bones which seems to prolong back- 
ward the first mtennetatarsal space (2) 
The shortemng of the first metatarsal (pes 
atavicus), with a consequently exaggerated 
pronation of the foot durmg wallong and 
displacement of the body weight toward 
the nud-lme (3) A more proximal loca- 
tion of the sessamoids of the head of the 
first metatarsal so that they are behind a 
hne which passes through the head of the 
second metatarsal The result of this is 
the same as m the case of shortemng of the 
diaphysis of the first metatarsal (4) The 
broadenmg of the second and sometimes 
the third metatarsal m comparison with 
the others as a physiologic result of pro 
longed overload Dodd verified the find- 
mgs of "weak foot” of Morton in 14 radio- 
graphs of “pied forc6” and found hypermo- 
tihty of the first metatarsal in 12 cases, 
shortemng of it m two cases, enlargement 
of the space between the first and second 
cuneiforms m 12 cases, broadening of the 
second metatarsal m 13 cases, and broad- 
emng of the mtemal border of the first 
metatarsal m all of the 14 cases In the IS 
roentgenograms we have found shortening 
of the first metatarsal m five cases, dis- 
placement of the sessamoids in 11 cases, 
less definite displacement in four cases, 
thickemng of the mtemal border of the 
first metatarsal in eight cases, less definite 
thickemng m six cases, defimte enlarge- 
ment of the space betueen the first and 
second cuneiforms m 14 cases, questionable 
enlargement in tiro cases thiclLomn^ of 
the diaphysis of the second metatarsal in 
seven cases, and thickemng of the diaphjsis 
of the third metatarsal in three cases 
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We would like to call attenbon to a fact 
hardly tnenboned in the work of Jansen 
w'hich may play a r61e in the genesis of the 
changes m the metatarsals in “pied forc6,” 
that is, the diinsion of the load at the mo- 
ment the heel is lifted from the ground 
when all the weight of tlie body is earned 
on the hne of the heads of the metatarsals 
and on the base of the toes As can be 
seen in the diagram of ^.lorton (Fig 2), 
this hne starts on the sessamoids of the 
first metatarsal and passes to the head of 
the fifth In case of shortening of the 
first metatarsal and backward displace- 
ment of the sessamoids, the internal end 
of this axis is also displaced backivard and 
crosses the diaphysis of the metatarsals 
before their middle third, that is to say, at 
]ust the pomt of predilection of the forma- 
bon of fissures and of thickening of the 
penosteum m cases of “pied forc6 ” There 
results an appearance of elongabon of the 
metatarsals, especially of the second and 
third, and consequently the increase of 
their overload m walking 

In r^um€, we have come to the conclu- 
sion that the malady m quesbon is the re- 
sult of overloading the foot m mdividuals 
whose foot IS funcbonally and anatomi- 
cally weakened The anatomic changes 
undoubtedly give nse to the climcal symp- 
toms In certam cases, because the foot 
adapts itself or because of exbeme over- 
load, these changes may evoke no clmical 
symptoms whatever, in other cases the 
subjectave s)Tnptoms and objeebve findmgs 
may appear perhaps as the result of exces- 
sive demands on the funebon of the foot 
even though this demand be a very short 
one, as well as after a prolonged overload- 
ing of the foot and m cases m which the 
necessary rest has been neglected In this 
case it IS, to use an expression of Dodd, 
“an autobaumabc compheabon of a sub- 
acute affection ’’ According to the ^^ews 
of Osterland, the fissure in the bone is the 
result of an internal regroupmg of the 
atoms m the osseous babecular structure 
and the fonnabon of "a hne or a zone of 
shppmg” which is the forerunner of the 
fonnabon of a fracture The phenomena 


of regroupmg which take place in the crys- 
talline structure of the bone are identical 
to those which are obseiA^ed in sbessed 
metal as was observed by Hcnschen bj’’ 



micro-radiologic analysis The other 
changes which we have desenbed above 
consist m the reactionary expansion, or of 
compensabon of the correspondmg meta- 
tarsals In place of a round or fusiform 
shadow, charactensbc of “pied forc6,” we 
have a widemng, which may extend 
through the whole diaphysis, only re- 
serving the head and base of the bone 
This localizabon corresponds to the pomt 
of mserbon of the interosseous muscles as 
mdicated by Jansen One rmght con- 
clude that their hyperfunebon would re- 
sult in an excessive imtabon and a con- 
densabon of the penosteum, as we have 
observ.'^ed on a few occasions at the point of 
mserbon of the tendons m bone 

A few words about the age of the pa- 
bents might be in order The majonty of 
authors speak of the second and thud dec- 
ades, but rarely of the fourth Turner pub- 
lished a case of “pied de marche” m a man 
of 60 years It is generally supposed that 
early age, ivith the suppleness and power 
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of adaptation which the bones and tendons around a primary fissure of bone The 
have, IS less subject to this affection appearance of the fissure is the result of a 
Nevertheless, the ages of 16 and 17 figure regroupmg of the mtemal atomic crj'stal- 
largely m the reports of most authors hne structure as was shown by Henschen 
(Reckand) We have seen a typical case The cause of the fissure of the bone is the 
of acute forced foot m a little girl of ten displacement of the weight of the body 

from the head of the metatarsals toward the 
Tke affection described under the names mid-hne, favored by the anatomic condi 
pied de marche,’ “fracture de marche,” tions and the structure of “weak foot” 
Deutschlander s disease,’’ seems to be ChmcaUy, the affection may have an acute 
the least justifiable of all “Pied sur- onset, m these cases the radiograph may 
charg6’’ (overloaded foot) seems to be the show osseous changes m the very first days 
term which best fits the malady m ques- In other cases, the lesion develops more 
tion The analysis of each radiologic slowly, so that there is no fissure m thefirst 
symptom, taken by itself, shows that the radiographs, it is the bony callus, which 
fissure and the fusiform shadow which sur- forms more slowly that becomes the first 
rounds it are the most constant and char- symptom of the affection to be seen radio 
actensbc symptoms Moreover, some ana- graphically “Pied forc6” has no relabon- 
tomic alterations may precede the subjec- ship to either age or sex 


tive appreciation of the trouble and thereby 
emphasize the subchromc nature of the 
process Of all the theones which have 
been proposed — mhammatory, traumatic, 
neurogemc, or functional insuffiaency of 
the foot — it IS the latter which deserves 
greatest attention Startmg with the find- 
mgs of Morton and Jansen, we come to the 
conclusion that there are two classes of 
alterations m the metatarsals as shown 
radiographically, among the first there are 
the symptoms of “weak foot,” described by 
Morton, to which there should be added 
the diffuse thickening of the metatarsal 
diaphysis It is possible that hyperfimc- 
tion of the mterosseous muscles plays a 
rdle m the thickening of the penosteum 
The second class of changes is the spherical 
or fusiform thickemng limited to the mid- 
dle third of the metatarsal This shadow 
IS of a typical penosteal callus, developmg 
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THE RELATION BETWEEN AGE AND RADIOSENSITIVITY 
OF DROSOPHILA EGGS 

By CHARLES PACKARD, Ph D , A’'cw Yoik Ctty 
From Columbia University, Institute of Cancer Research, F C Wood, M D , Director 


M l ANY of the fundamental problems 
I regarding the effects of short 
™ radiations on living cells can best 
be solved by the study of the reactions 
which these rays produce on small biologic 
test objects The effectiveness of different 
wave lengths, tlie effect of dmded doses, of 
equal doses delivered at high and low in- 
tensities, the changes in the sensitivity of 
cells dunng rmtosis, and the measurement 
of \- and gamma-ray doses are questions 
to which tlie reactions of comparatively 
simple organisms can often give clear an- 
swers For testing quantitative effects of 
radiations, the eggs of the fruit fly Droso- 
phila are undoubtedly supenor to all other 
test objects The flies can easily be ob- 
tained and reared, and they lay eggs 
throughout the year in large quantities 
The eggs are so small that radiations pro- 
duced at ordmary voltages suffer practi- 
cally no differential absorption , the entire 
egg IS umformly irradiated Fmally, the 
proportion of eggs that survive or are killed 
by a defimte dose of any wave length is 
remarkably constant if the experiments are 
always performed in preasely the same 
way However, if the technic of collec- 
tion and exposure is altered, the quantita- 
tive results differ The reason for this lies 
m the fact that the eggs develop rapidly, 
and dunng this process their sensitiveness 
to radiations changes greatly If the 
samples that are exposed are not of the 
same average age, their response to equal 
doses will be very different The object of 
the present expenments is to detemime as 
preasely as possible the changes in the 
sensitivity of these eggs from the moment 
they are laid, shortly after msemmation, 
until they are about five hours old, at 
which time they have already passed the 
stage when the gut is formed 
The methods of collection and irradiation 
have alread}’^ been descnbed m detail (2, 4, 


and 7) Flies from a pure culture of mid 
Drosophila, inbred for many generations, 
arc transferred to clean milk bottles and 
given special food consisting of about 
twenty parts of fermented banana and one 
part of Fleischmann’syeast Thisis rubbed 
through a sieve and thus thoroughly 
mixed, and spread thin on pieces of black 
filter paper (Scleicher and Schull, No 
551) which have been wetted with banana 
juice The bottles are now put m an in- 
cubator at 26° C and left undisturbed for 
two hours, at the end of which time many 
eggs will have been laid These are now 
transferred to another piece of wet filter 
paper by means of a small camel’s hair 
brush, and crowded together in a single 
layer They are then placed m a moist 
chamber from which any stray flies are 
excluded, to prevent the possible addition 
of a crop of younger eggs If it is necessary 
to carry them some distance to the x-ray 
machme, they should remam in this 
chamber until the time of exposure Pre- 
asely one hour after the end of the laying 
period they are irradiated, all of the shps 
ivith eggs bemg exposed simultaneously, 
one after another bemg withdrawn when 
each has received the desued dose In 
order to avoid the effect of scattered radia- 
tion, the shps are supported on gauze held 
m a hght wooden frame of such dimensions 
that the wood hes outside of the path of the 
duect beam This is a necessary precau- 
tion, for the eggs are extremely sensitive to 
small amoimts of soft scattered rays Dur- 
mg exposure, the gauze under the eggs is 
kept moist with banana juice Both be- 
fore and after irradiation, the intensity of 
the beam is carefully measured by a 
thimble chamber previously cahbrated at 
the same voltage and filtration with a 
standard open ionization chamber The 
maximum exposure should not be more 
than 25 mmutes, and the intensity, not less 
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TABLE I 


Age of 
eggs 

30% 

survival 

dose 

Relative 

sensitmty 

"Standard 

Deviation" 

Standard 

sample 

187 r 

100 0% 


0 mm 

290 

64 5 

*6 61 

30 ' 

260 

71 6 

4 52 

60 ' 

247 

75 7 

7 02 

90 ' 

163 

114 7 

2 22 

95 ' 

174 

107 5 

120 ' 

183 

102 0 

3 54 

140 ' 

229 

81 5 

160 ' 

366 

50 8 

4 15 

180 •’ 

861 

21 7 

1 44 

210 ' 

675 

27 7 

1 94 

270 ' 

861 

21 7 

1 62 

330 ' 

1 044 

17 9 

0 73 


TABLE IT SENSITIVITV OF TWO 

SUCCESSIVE COLLECTIONS OF EGGS 


Dose 213 r m 10 min 


First 

collection 

Dose 

from 

curve 

Second 

collection 

Dose 

from 

curve 

47 1% 

190 r 

56 4% 

171 r 

44 0 

200 

58 1 

167 

35 7 

233 

67 4 

145 

46 3 

198 

64 2 

152 

41 4 

214 

61 8 

158 

35 9 

233 

56 9 

170 

39 9 

219 

61 9 

158 

40 5 

217 

65 9 

173 

Av 41 4% 

214 r 

60 3% 

162 r 


than 5 r/min Higher intensities, obtained 
by varying the amperage and distance, are 
preferable since they permit comparatively 
brief exposures These precautions must 
be taken if prease results are desired 

The exposed samples are now kept at 
room temperature in a moist chamber 
Under these conditions they hatch out m 
from 36 to 48 hours However, some flies 
do not lay them eggs immediately after in- 
semmation but retam them for some tune 
Such eggs are already well advanced m de- 
velopment when they are deposited, they 
are highly resistant to x-rays, and they 
hatch out many hours before the others If 
the samples are exammed on the day fol- 
lowmg the exposure, these eggs that have 
already hatched can be counted Their 
number is subtracted from the total, which 
is determmed the next day The Imng 
eggs can easily be distmguished, for they 


are represented by the empty shells left 
behmd by the larvm when they emerge 
These shells are wnnkled bags of parch 
ment-hke matenal, and are whoUy different 
in appearance from the dead eggs, which 
remam plump Eggs which are treated m 
way constitute what will be called 
standard samples ” The proportion of 
such eggs that survive after receinag 
measured doses serves as a standard with 
which to compare the behavior of other 
eggs which, because of tbeir different age 
and stage of development, differ also in 
sensitivity 

When standard samples are exposed 
to a defimte dose, measured m roentgens, 
a definite percentage of the individuals 
sumves and hatches out as larvie A rec- 
ord of eight such tests is shown m Table 
II under the caption “First collection " 
The average percentage hatching is 41 4, 
the maximum deviation of a single test 
bemg 5 7 per cent, and the mmimum, 0 0 
per cent After many such tests have been 
made with doses ranging from 50 to 400 r, 
the data are plotted on co-ordinate paper, 
the proportion of survivors being shoivn 
on the ordmates, and the doses, on the 
absassas These points fall along the 
smcwth curv'^e shown in Figure 1 By 
means of this curve, the doses needed to 
produce any desired survival rate can read- 
ily be determmed 

Conversely, the curve can be used to 
measure dosage For, if a defimte dose re- 
sults m a fairly defimte proportion of sur- 
vivals, then that proportion indicates the 
number of roentgens which were deln ered 
The apphcation of this method is shown in 
Table II m the column labeled “Dose 
from (nin''e ” Here the number of roent- 
gens corresponchng to each percentage of 
survivals is taken from the curve The 
average of all the mdmdual doses is 214 r, 
measured by the dosimeter, the dose iias 
213 r So close a correspondence is not 
often obtained, on the other hand, a differ- 
ence greater than 5 per cent is rarel} found 
Now, it IS obi lous that this method is of 
value only so long as the different standard 
samples maintain a constant aierage sensi- 
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ti\nty The term “average" is used be- 
cause such samples are composed of eggs 
which differ from each other m age by 
about two hours, that is, by the length of 
the collection penod They differ also in 
sensitiinty But experiments conducted 
during the past few 3^ears have demon- 
strated that the response of heterogeneous 
populations of this lond is indeed constant, 
proiuded tliat the method of collection and 
irradiation is not changed If the percent- 
ages of sur\avors in a number of samples 
which have been given the same dose differ 
widely from each other, the experimental 
techmc has been faulty 

The relatiie sensitiinty of Drosophila 
eggs of different ages has already been 
studied by Henshaw (3) In his experi- 
ments he used samples of eggs obtained 
dimng a two-hour collection penod, ex- 
posmg them at vanous mtenmls thereafter 
It is endent that by this method only the 
average sensituntj’’ can be found , the sus- 
ceptibility of eggs of defimte ages will not 
be revealed The relative sensitivity is 
determmed bj’’ comparmg the doses needed 
to kill a certam proportion of the eggs in 
samples of different ages He finds, m 
general, that susceptibihty increases some- 
what as the eggs develop, the maximum 
bemg at the age of two hours It then falls 
abruptly dunng the next hour, and subse- 
quently rises and falls agam to a small ex- 
tent The actual amount of these changes 
IS uncertam because the results of his three 
expenments do not agree satisfactonly mth 
each other 

The relative susceptibility of eggs of 
defimte ages and stages of development can 
be determmed preasely by using samples 
composed of mdinduals all of which are 
laid at the same moment These are very 
difficult to obtam However, if the eggs 
are collected durmg a thirtj'^-nunute penod 
instead of the usual two hours, they iviU be 
of nearly the same age Usually the flies m 
a mass culture do not laj'- then eggs at once 
when the}’’ have received their special food, 
but begin about fifteen minutes later 
Thus the eggs, at the end of a thirty-mmute 
penod of collection, differ m age from 


each otlier by not more than fifteen 
minutes, practically all of them are in the 
two-cell stage, few having dmded more 
than once They constitute a fanly 
homogeneous sample The number laid 
in this short time is not large but is suf- 
ficient for expenmental purposes Dunng 
collection, the cultures are kept at 26° C 
m an incubator Subsequently, the eggs 
are properly arranged on slips of wet filter 
paper, and then returned to the incubator, 
where they remain until the time of ex- 
posure Samples have been irradiated at 
thirty-mmute mtervals and at some inter- 
mediate points, commencing directly after 
the end of the laying penod The age 
of the eggs is reckoned from the end of 
this penod In aU of these expenments, 
the x-rays were excited at 120 K V , the 
tube current being 5 ma , the filter con- 
sisted of 0 25 mm copper and 1 0 mm 
aluminum The doses were so adjusted 
as to result m sumval percentages ranging 
from 85 to 30 per cent 
In Figure 1 are shown the results of ex- 
periments m which the eggs were irradiated 
at mtenmls of one hour, begmnmg thirty 
mmutes after the end of the collection 
penod The remammg data obtamed 
from tests made at the other time mtervals 
have been omitted in order to simplify 
the figure , they appear in another form m 
Table I and Figure 2 The points deter- 
minmg the course of each curi’^e are, m 
many instances, the average of several 
separate tests m which the same doses were 
given on different days For comparison, 
the curve showmg the reaction of the 
standard sample has been added The 
latter is based on data obtained from a very 
large number of expenments earned on 
durmg the past six years 

WTien these curves were fitted to each set 
of data, it was found that they were all 
practically alike, differmg from each other 
and from that of the standard sample only 
m the scale of their abscissas If, by chang- 
ing this scale, they are made to comade at 
any point, they comade also at all other 
pomts Thus the sensitivit}^ of the eggs 
and thar stage of development does not 
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affect the fundamental nature of the curve 
This IS true whether the curves express the 
reaction of samples of eggs composed of m- 
dividuals all of which are m the same stage 
of development, or of samples made up of 
mdividuals which differ considerably m age 
and sensitivity In this respect they are 
whoUy unlike those figured by Henshaw 
(2), who finds that his survival curves for 
eggs of different ages pursue irregular 
courses, and cross each other m some in- 
stances 

The wide differences m sensitivity be- 
tween old and young eggs are at once ap- 
parent The 50 per cent survival dose for 
eggs that are 90 mmutes old is 163 r, for 
eggs that are 330 mmutes old, it is 1044 r 
The former are thus more than sis. tunes 
as susceptible as the latter This dose for 
eggs of ^e different ages tested is given in 
the second column of Table I It is ap- 
parent that the number of roentgens 
needed to kill half of the eggs grows pro- 
gressively smaller as the age mcreases up to 
90 mmutes, thereafter it mcreases steadity 


except for a nobceable decrease in the 
case of eggs that are 210 mmutes old The 
figures m the third column of Table I show 
the relative sensitivity, the sensitiwty of 
the standard sample bemg 100 per cent 
They are obtamed by dividmg the dose in 
roentgens needed to kiU half of the eggs in 
the standard sample by that required to 
kill the same proportion of eggs of each age 
The pomts winch determine the course 
of the different curi'^es shown m Figure 1 do 
not always he close to the curves but are 
found at various distances above or below 
them The departures m the case of the 
90-nunute eggs are very small , for the 30- 
mmute eggs they are comparatively large 
It IS important that the amount of diver- 
gence from the average be measured m order 
that the degree of consistenc)’’ of the results 
can be determined The Standard Dena- 
tion, shown m the fourth column of Table 
I, IS such a measure For the 90-mmutc 
eggs it IS =fc2 22 per cent This means that 
approvimatelj two-thirds of all the tests 
depart from the expected \alue b}^ less 



227 


PACKARD Drosophila eggs 


ban this amount These ver>^ consistent 
esults are not found in tests ivith the 60- 
ainute eggs The Standard De^^at^on of 


differ considerably in sensitiveness The 
results of repeated tests, therefore, vary 
much more widely 



Ac^« of 

Fig 2 The rclatu e sensitivity of eggs of different ages The long vertical 
lines drawn through the short honzontal lines which indicate the sensitivity 
of eggs at each age show the magnitude of the Standard Deviation for the ob- 
servations made at these points 


the latter is ±7 02 per cent In Figure 2, 
these values are shown graphically by the 
length of the vertical hues drawn through 
the points which mark the relative sensitiv- 
it}’' of the eggs of each age T^Oien less 
than ten separate tests were made on eggs 
of a definite age, their Standard Devia- 
tion was not calculated The degree of 
consistency m the results of repeated tests 
on eggs of each age is e^^dently correlated 
with the rate of change m the relative 
susceptibihty and unth the rate of mitotic 
actmtji ■'Adien the sensiti\’ity changes 
slowly, as it does m eggs that are four hours 
old, the different samples are about equally 
susceptible, and respond about equally to 
the same dose But the reverse is true of 
GO-minute eggs The different samples, be- 
cause of the method of collection, are not 
of precisely the same age, and, therefore. 


The changes m susceptibihty dunng the 
first three hours of development are corre- 
lated inth definite embryomc conditions 
Shortly after the eggs are laid, nuclear divi- 
sion begms and contmues at the rate of 
about one mitosis every ten minutes, for 
mne dimsions The nuclei thus formed 
nugrate to the penphery, where they be- 
come surrounded by islands of protoplasm 
Dunng this penod, the sensitivity mcreases 
rapidly, reaching a maximum about 100 
mmutes after msemmation At this time 
the first evidence of differentiation appears 
This consists m the formation, at the 
postenor end of the egg, of the pole cells, 
which later give nse to germmal epithe- 
lium The eggs are now also highly suscep- 
tible to mechanical mampulation, whereas 
before this time and afterward, they are 
not The next developmental stage con- 
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sists in the formation of cell walls between 
the nuclei, which at this tune have ceased 
to divide With this cessation of mitotic 
activity, the sensitivity of the eggs falls 
abruptly to a low pomt which is reached 
about 180 nnnutes after msemmation 
Subsequently cell division is resumed and 
invagination occurs This stage is associ- 
ated with a small increase in susceptibihty 
Thereafter, the embryo grows more and 
more resistant 

Studies on the effect of \-rays on other 
stages m the hfe cycle of Drosophila show 
that susceptibihty is greatest when physio- 
logic and morphologic changes are m 
progress The unnpe egg is comparatively 
resistant (9 and 12), but its sensitiveness 
mcreases dunng the penod of maturation, 
fertilization, and early cleavage, reaching a 
maximum at the moment when the em- 
bryomc cells begm to differentiate It in- 
creases agam dunng gastrulation, and once 
more when the pupa undergoes reorgamza- 
tion In the mtervals between these 
penods it decreases steadily The adult 
fly IS very resistant Mavor (5) finds that 
the dose which kills half of the adults in a 
sample is eighty tunes as great as that 
needed to kill half of the embryos Thus, 
the statement that embryomc and im- 
mature cells are more sensitive than adult 
cells IS true m general, but the most sus- 
ceptible cells are those that are undergomg 
a transformation from a less to a more 
specialized condition 

The average age of eggs composmg the 
standard sample is about 120 mmutes, but 
some mdividuals may be as young as 60 
mmutes, and some as old as 180 mmutes 
There are few of these, however, but it is 
remarkable that the average sensitinty of 
such samples should remam constant from 
year to year Obviously, the egg-la}’mg 
rhythm must always be about the same, if 
the method of collection is not changed 
But occasionally this rhythm is altered, 
with the result that the sensitmty of the 
sample is lower than expected This may 
happen if. at the end of one penod of 
collection, the flies are given fresh food and 
induced to lay more eggs Since the pro- 


cess of removmg the first food and inserting 
the second does not greatly disturb them, 
they often begm to lay actively at once, and 
then after a varymg tune, pracbcally cease, 
this behavior I have frequently obsened 
The result is that at the tune of irradiation 
the average age of such eggs is greater than 
that of the eggs m the first sample m which 
egg production was fairly contmuous The 
difference m sensitivity between two such 
samples is illustrated m the experiments 
recorded m Table II In these tests, the 
flies were kept at room temperature on the 
laboratory table where their behavior could 
be watched The records of samples from 
the different bottles are shown separately 
The dose of 213 r, given to both sets of eggs, 
should result m a survival rate of 41 7 per 
cent, as shown by the curve In the first 
test, the scores of the different samples var)" 
from 35 6 to 47 1 per cent, the average 
bemg 41 4 per cent, that is, practically the 
expected ratio The record of the second 
test, made immediately after the first, 
shows that the average sensitinty is much 
lower The survuval rate of 60 3 per cent 
corresponds to a dose of 162 r This figure, 
divided by the actual dose, gives the 
relative sensitimty of the samples The 
average is 76 per cent of the expected value 
When the same flies were tested on the fol 
lowing day, the first collection of eggs 
showed the normal degree of susceptibihty 
Since this change m the rhythm of egg- 
laying often occurs under these circum- 
stances, it is evident that m carrying out 
experiments with Drosophila eggs, the flies 
should not be induced to lay a second lot of 
eggs immediately after they have produced 
the first 

DISCUSSION 

The sigmoid shape of the sumval cun e 
shown m Figure 1 indicates that there is a 
wide variation m susceptibility to x-rays 
among the eggs used m a single expenment 
Some that are highly sensitive die after re- 
ceinng a dose as small as 50 roentgens, 
others which are resistant remain alne 
after an exposure of ten tunes that amount, 
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while the sensitivity of the maionty, which 
succumb to doses of intermediate magni- 
tudes, lies between these two extremes 
Similar survival curv'^es which illustrate 
the fact of vanation are obtained in experi- 
ments on the rate of hemolysis of red 
blood cells in water, on the number of bac- 
tena or spores killed by phenol, and on the 
insecticidal action of various chemicals 
Even though the biologic matenal is 
selected with greatest care to insure uni- 
formity, the mdmduals alwa)'s show mor- 
phologic and physiologic differences, which 
are responsible for this vanation m sensi- 
tiveness to toxic agents 

The survival curve is, therefore, an ex- 
pression of this \ anability m the suscepti- 
bihty among the eggs composing each 
sample Smce the curv es representing the 
survival rate of eggs of different ages are 
fundamentally alike, it may be inferred 
that, in the samples which were used, the 
proportion of individuals which were more 
sensitive or less sensitive than the average 
remains practically the same The young- 
est eggs, irradiated when they are m the 
one- or two-cell stage, show the same 
degree of vanability as do the oldest eggs, 
exposed when they are already past the 
gastrula stage 

Henshaw (2) amves at a very different 
conclusion He finds that the survival 
curves of eggs of vanous ages differ from 
each other m a marked degree Some re- 
semble those shown in Figure 1, while 
others are irregular, haiing “a level part 
somewhere m the middle region ” The lat- 
ter charactenstic is due, he beheves, to the 
fact that the samples contain eggs of differ- 
ent ages In view of the expenmental re- 
sults reported here, this conclusion cannot 
be correct More probably, during the 
penod of collection, the egg-laying rhythm 
of the flies m some of his cultures was 
altered m the way already descnbed, the 
effect being that among the sev^eral lots of 
eggs exposed simultaneously in a single 
experiment, some were far more resistant 
than others The result of such a test must 
necessarily be misleading 
The use of the survival curve as a bio- 


logic method for measunng x-ray dosage 
has already been bnefly descnbed The 
precision of this method is surpnsingly 
great if due attention is paid to details of 
technic Howev^er, it is of value only 
if the course of the curv^e is constant, that 
is, if the sensitivity of the standard sample 
does not change The expenence of several 
years has proved that in this respect the 
eggs are ver>' uniform This is true when 
different strains of wild Drosophila are 
used for stock I have tested flies obtained 
from New York, Flonda, Oregon, and from 
Sweden, and hav^e found no appreaable 
difference in their reaction to equal doses 
In Germany, Junghng and Langendorff (4) 
haw earned on similar experiments with 
native Drosophila, and report that the 
survival curv^e is “practically identical” 
with that of the standard sample shown m 
Figure 1, the half kilhng dose being 190 
roentgens The small differences found at 
some other points are within the range of 
expenmental error In all probabihty, 
eggs from any stock of these wild flies will 
be found to be equally sensitive If, there- 
fore, a stock IS acadentally lost, a new one 
can be substituted even in the midst of a 
senes of expenments 
It should be emphasized that the sensi- 
tivity of the standard sample remams con- 
stant only when the eggs are collected and 
irradiated according to the technic here de- 
scnbed If the latter is modified by chang- 
ing the length of the collection penod, or 
the time elapsing between the end of that 
penod and the moment of exposure, the 
average sensitivity will also be changed 
But it has been shown that the mortahty 
curv^es based on expenments earned on 
under these different conditions are pre- 
cisely like that of the standard sample, ex- 
cept in theur scale of abscissas They can, 
therefore, be used m the same way as the 
standard curve m the measurement of 
dosage Not all would be equally useful 
for this purpose Eggs exposed when less 
than 90 minutes old are changing so rapidly 
m sensitivity that the results obtamed from 
them will vary widely older eggs are more 
satisfactory BTiatever kind of sample is 
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used, the technic of collection and irradia- 
tion should be exactly the same in every 
test 

The eggs are equally sensitive to \-ray 
beams of widely different mtensities This 
has been clearly shown by Sievert and 
Forssberg (10 and 11), who tested the reac- 
tion to beams ranging in intensity be- 
tween 2 8 and 4,690 r/nun WOien de- 
livered at rates lower than 5 r/mm , the 
rays are only shghtly injurious, probably 
because the eggs during the necessarily 
long exposures have a chance to recover 
m part Under such conditions, the sur- 
vival curve IS very different from the nor- 
mal, the most susceptible eggs are quickly 
kiUed, while the resistant indmduals re- 
main alive even after large doses On the 
other hand, doses delivered at very high 
intensities kill a larger proportion of eggs 
than sumlar doses of moderate intensity, 
but equal doses, dehvered at mtensities 
usually available, produce practically equal 
quantitative results The absence of a 
time factor is a pomt m favor of this bio- 
logic matenal, since no correction for it 
need be made in the experimental results 
Finally, the course of the curve is con- 
stant, regardless of the wave length of the 
mcident beam (6 and 8) Equal doses of 
x-rays generated at potentials rangmg from 
12 to 550 K V kiU equal proportions of 
these eggs This is also the conclusion of 
Glocker and his collaborators (1), who used 
homogeneous beams of 0 54 and 1 54 A , 
and of Henshaw (3), who concludes that 
the effects produced by 165 and 700 K V 
x-rays are substantially the same When 
gamma rays are used, the survival curve 
showing the relation between dosage m 
milhciuie-hours and the percentage of eggs 
survivmg has precisely the same shape as 
the x-ray curve This observation has 
recently been confirmed (4) Indeed, any 
other result could not be expected since the 
cur\''e is an expression of the normal van- 


abihty m sensitiveness of these eggs to 
radiations 

The evidence presented here demon 
strates that Drosophila eggs are especialli 
useful in studymg the effectiveness of \ 
rays Their sensitivity is the same eien 
though they are obtamed from stocks 
denved from widely separated parts of the 
world However, the sensitimty changes m 
a defimte way with their age and stage of 
development For this reason the expen 
mental conditions must be most careful!} 
regulated 


SUMMARY 


The radiosensitint)’^ of Drosophila eggs 
mcreases rapidly dunng the early stages of 
nuclear division, attaimng a maximum 
when the embryo shows the first sign of dif- 
ferentiation Thereafter, it falls abruptly, 
but nses a httle dunng the penod of 
gastrulation It then dechnes slowly 
The course of the sumval ciin^es for 
eggs of different sensitivities and stages of 
development remains constant It is an 
expression of the vanation m sensitiveness 
of the mdividual eggs composmg the 
samples 
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INTRAVENOUS UROGRAPHV IN INJURIES TO THE 
GENITO-URINARy TRAQ 

Bv WILLIAM T CORCORAN, IM D , Scrautoih Peiiua 


^PHE introduction of opaque substances 
into the genito-unnar)^ tract has revo- 
lutionized the entire field of urolog}'^ 
While the injection of sodum iodide by the 
retrograde method has been a distinct ad- 
vance in urologic diagnosis, the intravenous 
admirastration of substances excreted by 
the kidneys has been a greater one as far 
as injunes are concerned Recently a 


The retrograde method gives no indica- 
tion as to the function of either kidney ex- 
cept indirectly, tlirough the demonstration 
of abnormality, whereby disturbance m 
function IS presumed The intravenous 
method gives one an idea of the excretory 
poner of each kidney at least m so far as 
that particular substance is concerned 
The wnter has just recently obtained 



Fig 1 Roentgenogram made 24 hours after the Fig 2 Roentgenogram made five mmutes after 
'"juri the mtratenous injection of 15 c c of Neo-iopax 


substance, Hippuran (sodium-ortho-iodo 
hippurate) has been mtroduced which can 
be administered by mouth Neither 
method mil probably ever supplant the 
other m a universal wav In some cases 
the mtravenous and retrograde methods 
will be employed, in others, the retro- 
grade and the oral admmistration mil be 
used 


some hippuran and has not used it, except 
m one case It was used m a case m which 
a diagnosis of tuberculosis of the kidney 
was made and found at operation to be cor- 
rect Many diagnoses m the genito- 
unnary tract will be made, accepted, 
and the patients operated upon, with only 
one method of admmistermg the opaque 
substance being employed In some cases 
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radiology 



Fig 3 Roentgenogram made 15 minutes after Fig 4 Roentgenogram made 10 minutes after 
Figure 2 Figure 3 


this will be sufficient but m many others als claim that some one method is the one 
it will not The writer has seen a case m par excellence and that the others are not so 
which the mtroduction of neo-skiodan good witness the different claims of 
showed a poorly functionmg kidney, the roentgenologists for and against the intrave- 
retrograde method was employed and a nous and oral methods of cholecystog- 
perfectly normal pelvis, cahces, and ureter raphy One individual may obtain re 
were seen The mtravenous method was markable results with one method and find 
agam employed with much better results that his percentage of error is much higher 
than the first one with the other The reason lies in the 

One reason why the retrograde method fact that he is used to the one and not to the 
will not be used m many cases m which it other There is also the added fact that he 
should be, is that so few can do it An- may not carry out the other method in as 
other reason reactmg agamst it is the ap- exact detail as one who obtains almost 
prehension on the part of the patient perfect results mth it It is onlv natural 

Referring physiaans m many mstances that one wall and should adhere to the 
do not know the difference between the method which gives him the best results 
different methods, and will be content to In discussing the question of mvcstiga- 
accept what mformation is given them by tion of injury' to the genito-unnar}’’ tract 
the roentgenologist after only one method the writer believes that the intravenous 
IS used method of administration wall be tlie one 

Different ways of amiang at the same most extensiiel} used The reasons are 
conclusion are always accompanied bv con- seieral and obiaous In the first place, 
siderable controversy t^TiiIe several meth- the patient is suffenng more or less from 
ods may be equally good, some indiiadu- shock, and i omiting usually occurs The 
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Fig 5 Roentgenogram made 30 minutes after Fig 0 Roentgenogram made 15 mmutes after 
Figure 4 Figure 5 


former will react against the retrograde 
method and the latter against the oral 
However, there are other reasons why the 
retrograde method should not be used m m- 
juiy^, especially m the upper genito-unnar)'- 
tract 

Still, when injury to the bladder only is 
suspected, it is Aery easy and simple to 
inject some sodium iodide solution through 
the urethra and find out m a very short 
tune whether or not a ruptured bladder 
exists The writer had one such case m 
which the patient reco\ ered without opera- 
tion 

The mtravenous method of admmistra- 
tion to the gemto-unnars'^ tract enables one 
to obtam roentgenograms m five minutes 
this IS not possible at present with the oral 
adrmmstration of hippuran 

Injuries to the genito-urmar)’^ tract are 
often accompamed by ileus this is another 
contra-mdication to the oral method The 
element of time is always a great factor m 
injunes, espeaally when they are internal 


The wnter has seen thorotrast admmis- 
tered m injuries to the gemto-urmary tract, 
but the wisdom of injectmg that substance 
mto the blood stream is questioned so 
strongly as to prohibit the use of it in its 
present form There is a law m Austria 
forbidding its use an}'Tvhere in the country 
In exammmg patients ivith suspected m- 
junes to the gemto-urmar)’- tract, it is im- 
portant to remember that a certam condi- 
tion may have been present prior to mjur}^ 
This part of the histor}" deserves special 
consideration It cannot be presumed, al- 
though it IS natural, that a person is abso- 
lutely normal up to the time of an mjury 
witness the conditions found m the spines 
exammed for mjur}^ These pre-existing 
pathologic entities ma}^ be aggravated by, 
and may have participated m, the mjury* 
but beyond any question of doubt they ex- 
isted before the trauma took place 

McKenna (1) has recently pomted out 
in a ver^-- excellent article the value of 
intravenous urography m mjunes to the 
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Fig 7 Gross specimen 

gemto-unnary tract He reports several 
cases of ruptured kidney diagnosed before 
and confirmed at operation 

The followmg case is reported by the 
writer 

A boy, aged 15, was sleighnding, March 
1, 1934, when he collided ivith a parked 
automobile He did not appear to be in- 
jured to any great extent, but on arriving 
at home a physician was summoned 
There were no marks on the bod)^ except a 
slight abrasion over the left iliac crest 
The boy was treated expectantly until it 
was seen that blood appeared in the unne 
On the day following the injuiy^ he is as 


^ taken to St Joseph’s Hospital, Carbondale, 
1 Pa , where an \-ray examination of the 
gemto-unnary tract was requested 
The patient vomited several times, was 
very tender and ngid over the left side of 
the abdomen and pelvis One of the phj'si- 
cians suspected a ruptured bladder—the 
tenderness over the left kidney was very 
moderate — notivithstanding the fact that 
it was twenty-four hours since the rajur}"^ 
Roentgenograms were made of the genito- 
urinary tract before the admmistration of 
any opaque matenal These showed 
(Fig 1) a considerable amount of gas m the 
bowel and neither kidney was visuahzed 
A cluster of dense shadows was seen on the 
nght side opposite the fourth lumbar verte- 
bra The hne of the psoas muscle, how- 
ever, could be plainly seen m its normal 
appearance on the nght side, on the left 
side, it was distorted and pushed toward 
the mid-Ime 

Fifteen c c of neo-iopax was admims- 
tered mtravenously and roentgenograms 
made in five minutes (Fig 2) Here we see 
the pelvis and cahces of the nght kidney 
and the nght ureter Note the distinction 
of the psoas muscle hne on the nght side, 
especially opposite the first and second 
lumbar vertebras The dense shadows pre- 
viously descnbed opposite the fourth lum- 
bar vertebra apparently have no connec- 
tion with the gemto-unnary tract and 
were interpreted as being calcified glands 
in the abdomen Note the obscured psoas 
muscle Ime on the left side, with no nsuah- 
zation of the left kidney or ureter 

Roentgenograms made at the end of 
twenty minutes (Fig 3) showed the sub- 
stance of the nght kidney, ivith pelvis, 
cahces, and ureter ivell outlined Also note 
the difference in appearance of each psoas 
muscle hne The left kidney area is clearer 
and ver}' irregularly outlined — no evudence 
of tlie left ureter 

At the end of thirty minutes (Fig 4) 
practicall)" the same appearance prc\ ailed 
Roentgenograms at the end of sixty min- 
utes (Fig 5) showed the nght kidney, ure- 
ter, bladder, and the peh ic portion of the 
left ureter — this latter, I bcheie, was due 
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to back pressure from the bladder and 
not to any matenal which came from 
above on the same side The bladder was 
not ruptured 

It was decided to n ait until the bladder 
was quite distended in order to comnnce 
one of tlie physicians tliat it was not rup- 
tured Roentgenograms at sevent5’’-five 
minutes (Fig 6) showed tlie nght kidney, 
part of the ureter, the bladder, and the 
pelvic portion of the left ureter, the latter 
much less distinct, howe\er, than m the 
pre\nous roentgenogram, and wnth no 
e\adence of the ureter abo^ e the bnm of the 
pehis 

X-ray Findings — Ruptured left kidney 

The patient vas gi\en pre-operative 
treatment and operated upon the follomng 
morning by Dr Thomas P Marbn, as- 
sisted by Dr Conarton, Dr Kaufman, and 
Dr La Conna This was approximately 
forty hours after the injury (March 3, 
1134) The patient’s temperature ivas 
100 6° F , his pulse was 92, respirations, 
24, hemoglobin, SO, red blood cells, 
4,080,000 , white blood cells, 18,500 

Unite — Color, bloody, reaction, alka- 


Ime, sugar, negative, sp gr,1035, albu- 
men -{- + + + 

Microscopic Kxaniination — Entire field 
contained red blood cells 

At operation the entire pennephnc space 
contained blood and clots, tlie kidne}’’ was 
severely lacerated, being almost completely 
severed m several places (Fig 7), and the 
left ureter was partially tom at its pehnc 
connection The condition obviously ne- 
cessitated removal Drams, etc , were in- 
serted The boy had a ver>^ stormy 
time for about a week , however, he made a 
satisfactory recovery, and was discharged 
from the hospital March 16, 1934 The 
unne gradually cleared up so that, on dis- 
charge, it was practically normal 

This case is presented as one more addi- 
tion to the list of injuries of the genito- 
unnar}’- tract, already recorded, which were 
accurately diagnosed before operation 
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THE LABORATORy~ITS GENESIS 


The radiologist has been confronted with two 
obsessions, one the appellabon of laboratorv, 
the other the expression of \-ray picture 
Both seemed reproachful Of course, from the 
psychologic aspect of the radiologist these 
terms denote ab3ect simplicity to such an ex- 
tent that their repeated use seems to exert 
a derogatory influence on the minds of the lay 
people 

How frequently this was done, intentionally 
or unwittingly, is of no consequence — the end- 
results were the same 

One wonders how the designation of "labora- 
tory” came to be applied to the oflice or the 
department of a radiologist It was only a 
few years ago that the x-rays were discovered 
and they were discovered m a physics labora- 
tory, IS this the genesis of the term> Or, was 
it immediately applied because of the apparatus 
used, because of mechanization? If so, the 
use of an ophthalmoscope immediately places 
the office of an ophthahnologist m the cate- 
gory of a laboratory Likewise, the use of a 
hammer, chisel, and saw, or a needle, thread, 
and scissors, fay a surgeon, would classify the 
surgical department as a laboratory 

Because of pecuhar circumstances that 
seemed to call for repeated clarification, the 
writer communicated with Dr H J Hohn- 
quest, then Secretary of the Council on Physi- 
cal Therapy of the Amencan Medical Associa- 
tion, for assistance, which was generously 
given He propounded the issue to the diflfer- 
ent members of the Council with the following 
responses 

G M MacKee, MJ> ‘ Regardmg the 
definition of the word laboratory’ as used by 
roentgenologists, I have given this some 
thought and I have been unable to think of a 
satisfactory definition I wonder if it is 
necessary or even advisable to have such a 
definition The word ‘laboratory’ is being used 
by roentgenologists mstead of the word 
‘office,’ and if it is continued to be used, it 
wiU undoubtedly become a standard word with 
a standard meaning or a reasonably definite 
meanmg 


“As generally used m medicine, the word 
‘laboratory’ indicates a place where e\pen 
mental work is earned on or where diagnostic 
work IS done or where preparations are made 
to be used therapeutic^y m another place 
So far as I know, the word ‘laboratory’ has not 
been used for a place where patients are ac- 
tually treated According to this defitubon, 
it would be permissible to use the word ‘labora 
toiy’ for a place where x-ray diagnostic work 
is done 

“There does not seem to be any real necessity 
for the word ‘laboratory ’ In an institubon, 
the word ‘department’ would be used, and in 
pnvate use, the word ‘office’ would seem to 
suffice In this event, the word ‘laboratorj’ 
would apply only to a place where expenmental 
work is done with x-rays or radium 

"For obvious reasons, the word ‘studio’ 
IS objectionable It is probable that the word 
‘laboratory’ wiU become a fixture and, if so, it 
might be well to indicate whether it is a diag- 
nostic laboratory or a therapeutic laboratory 
and, of course, whether it is a radium laboratory 
or x-ray laboratory or both ” 

A U Desjardins, MJ) ‘‘The word ‘labora- 
tory’ IS generally defined as a place devoted to 
expenmental study m natural science or to 
testing, analyzing, or preparing drugs, chemi- 
cals, explosives, etc The admsability of using 
this word at all in connection with the offices 
of a radiologist is seriously questioned There 
IS no better reason that the office and work 
rooms of a radiologist should be called a labora- 
tory than that the office of any phj sician should 
be called a laboratory, because, in both cases, 
such rooms are not used chiefly for expen 
mental or other alhed purposes, but for the 
exammation and treatment of human beings 
Consequently, the use of this term docs not 
appear consonant with the true meaning ” 

JV T BonietPhD ‘‘The term ‘laboratory'' 
usnaUy connotes a place where expenments 
are earned on, and therefore it would seem in- 
admsable to use it in refemng to a dime, for 
surely dimcians should not advertise that their 
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treatment has the slightest element of experi- 
mentation in it ” 

A S War/hj7i, M D “The term ‘labora- 
tor)’-’ should not be used by radiologists as a 
designation for an office or establishment m 
which the use of roentgen ravs or radium are 
emploj'ed onh^ m a clinical way, for purposes of 
diagnosis or therapeutics Such emplojunent 
of \-ra 3 ^s or radium no more makes a ‘labora- 
tor} than the other metliods employed by the 
phjsician In tlie case of a public institution 
serving the profession at large for both diagnosis 
and treatment, the use of tlie term ‘radiological 
laborator}’’’ seems no more objectionable tlian 
‘clmical’ or ‘pathological laboratoia’^’ under 
similar conditions ” 

The followmg is a summation of Dr H J 
Holmquest The consensus of opinion of the 
members of the Council on Physical Therap}’’ 
IS that, since the word “laboratory-' usuall)’’ 
coimotes a place where e-^penments are con- 
ducted for the purpose of scientific research. 


such name should not be used to designate the 
department of a hospital or the private office 
of a physician where radiological work of a 
diagnostic or a therapeutic character is earned 
on 

This correspondence took place m the 
Spnng of 1927 \^Tiat has happened in the 
last fifteen j’^ears? 

Because the physicists, engineers, and chem- 
ists continue to perfect our apparatus, making 
possible a greater mclusion of diagnostic and 
therapeutic procedures, and because radiolo- 
gists have conducted themselves with an earn- 
est professional spirit, the terms “laboratoiy" ’ 
and “pictures” should be tolerated as desenp- 
tive laj”- terms, condoned as corrupt medical 
terms, and gracefullj’^ accepted as simple ex- 
pressions, which we know connote adjuncts to 
a seiAuce that has emerged from mfantihsm to 
reasonable and accepted matunty m two score 
j-^ears But let us refrain from usmg them 
M J Huben\, M D 


ANNOUNCEMENTS 

MID-SUMMER RADIOLOGICAL 
CONFERENCE* 


IN THE ROCKY MOUNTAINS, 
SPONSORED BY 

THE DENVER RADIOLOGICAL CLUB 


Wednesday evenmg, Aug 2S, Thursday, Aug 
29, and Friday, Aug 30, 1935 
Place of Meeting — Shirley-Savo)’’ Hotel, Broad- 
wai at 17th St , Denver, Colo All ses- 
sions in the Venetian Garden (Hotel 
reservations should be requested m ad- 
vance of the meetmg ) 

This Summer the Radiological Club of 
Denver is attemptmg a new venture m spon- 
sonng a Radiological Conference for August 
28, 29, and 30 The radiologists as well as 
other members of the medical profession in the 
Rocky Mountam region have felt the hardship 
m attemptmg to attend the various national 
meetmgs which are usually held at a consider- 
able distance, and particularly m the East 
A majority of the profession find it impossible 
to attend these meetmgs and, therefore, lose 
touch -with the progress of medicine It has 
been obsen^ed that ei eiy- Summer there are a 
number of distinguished men who spend their 


A complete program including summary of 
papers mil be mailed upon request to the Dei 
^diological Club Shirlej Saioj Hotel Den^er, C 
No Registration Fee 


vacations in Colorado If given the oppor- 
tunity these men are usually willing to present 
some of their recent work For several years 
the Colorado Ophthahnological Society and the 
Colorado Society of Oto-laryngology have 
taken advantage of this situation m conducting 
a two-weeks course of teaching These meet- 
ings have been verj'- successful and have be 
come well knoivn 

The Denver Radiological Club will not offer 
any course of teaching but they wiU make it 
possible for the radiologists and the medical 
profession to meet and become acquainted with 
the work of some of the distinguished men in 
radiology Among these guests will be Dr 
B H Omdoff, Chicago, Secretary of the 
American College of Radiology, Dr Edward 
Chamberlain, Philadelphia, Professor of Radi- 
olog^i at Temple University, Dr J M Mar- 
tiH, Dallas, Texas, Professor of Radiology of 
Bajdor Umversity, and Dr Henry S Ullmann, 
Santa Barbara, California, Director of Cancer 
Research, Santa Barbara Cottage Hospital 

ORDER OF PROGRAM 

Wednesday eroemng, Aug 28 

S 00 p M Jomt meetmg with the Medical 
Society of the City and County of Denver 
Guest Speakers 

W Edward Chamberlain, B S , M D 
Prof^sor of Radiology, Temple Umver- 
sity Medical School, Philadelphia 



LEON J MENVILLf, M D , EJttor 


HOWARD P DOUB, M.D , Jssmm EJ^/cr 


THE LABORATORy-lTS GENESIS 


The radiologist has been confronted with two 
obsessions, one the appellation of laboratory, 
the other the expression of x^ray picture 
Both seemed reproachful Of course, from the 
psychologic aspect of the radiologist these 
terms denote abject simplicity to such an ex- 
tent that their repeated use seems to exert 
a derogatory influence on the minds of the lay 
people 

How frequently this was done, intentionally 
or unwittingly, is of no consequence — the end- 
results were the same 

One wonders bow the designation of “labora- 
tory" came to be applied to the office or the 
department of a radiologist It was only a 
few years ago that the x-rays were discovered 
and they were discovered m a physics labora- 
tory, IS this the genesis of the term^ Or, was 
it immediately applied because of the apparatus 
used, because of mechanization^ If so, the 
use of an ophthalmoscope immediately places 
the office of an ophthalmologist m the cate- 
gory of a laboratory Likewise, the use of ^ 
hammer, chisel, and saw, or a needle, thread, 
and scissors, by a surgeon, would classify the 
surgical department as a laboratory 

Because of peculiar circumstances that 
seemed to call for repeated clarification, the 
writer coramuoicatei with Dr H J Holm- 
quest, then Secretaiy of the Council on Physi- 
cal Therapy of the American Medical Associa- 
tion, for assistance, which was generously 
given He propounded the issue to the dmer- 
ent members of the Council with the followmg 

re^ons^ iMM “Regardmg Ae 

definition of the word laboratory" as used by 
roentgenologists, I ha\e given this some 
thought and I have been unable to ^ 

satisfactory definition I wonder ^ « 
necessary or even advisable to have such a 

dSS The word ‘laboratory^’ IS faemgW 

by roentgenologists instead of ffie J rd 
■office,' and if it is contmued to be 
will undoubtedly become a standard wo^ iw^ 
Tstandard meaning or a reasonably definite 
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“As generally used m medicine, the word 
‘laboratory’ indicates a place where expen 
mental work is earned on or where diagnostic 
work is done or where preparations are made 
to be used therapeubcally m another place. 
So far as I know, the word ‘laboratory’ has not 
been used for a place where patients are ac 
tually treated Accordmg to this definibon, 
it would be permissible to use the word labora- 
tory' for a place where x-ray diagnosbc woiL 
is done 

“There does not seem to be any real necessity 
for the word ‘laboratory ’ In an msbtubon, 
the word ‘department' would be used, and m 
pnvate use, the word ‘office’ would seem to 
suffice In this event, the word 'laboratory 
would apply only to a place where expemnental 
work is done with x-rays or radium 

“For obnous reasons, the word ‘studio’ 
is objectionable It is probable that the word 
‘laboratory’ will become a fixture and, if so, it 
might be well to indicate whether it is a diag 
- nostic laboratory or a therapeutic laboratory 
and, of course, whether it is a radium laboratoiy 
or \-rav laboratory or both " 

A U Desjardins, M D ‘The word labora- 

ioty* js generally defined as a place devote to 
experimental study m natural science or to 
testmg, analyzmg, or preparing drugs, cbemv 
cals, ex-pIosives, etc The adnsabdity of 
this word at aU m connechon with the 
of a radiologist is senously quesboned There 
IS no better reason that the office and work 
rooms of a radiologist should be caUed a labora 
tory than that the office of any physician sfiouM 
be called a laboratory, because, m both cases, 
such rooms are not used cJiiefij for expen- 
mental or other allied purposes, but lor the 
examination and treatment of human bangs 
Consequently, the use of this term docs not 
appear consonant witli the true meaning 
IF D Boine, PhJO> The term laboratory 
usually connotes a place where expenments 
arc earned on, and therefore it would seem in- 
advnsable to use it m referring to a dime, for 
surely chmaans should not adxcrUsc that their 
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Chairman Hamilton I Barnard, M D , 
FACS, Denver, Secretar}’" of the Rocky 
jMoimtain Orthopedic Club 
2 15 p M Development of the Vertebne and 
Inten ertebral Discs m Their Relation 
to Patholog)^ Trauma, and Anomalies 
F B Stephenson, hi D , Denver 

2 45 p M Congenital Anomalies of the Spine 
John S Bouslog, M D , Denver 

3 30 P M The Radiologist’s Part m the Prob- 

lem of Low-back Pam 

W Edward Chamberlain, B S , M D , Pro- 
fessor of Radiolog}’’, Temple Universitj'^ 
Medical Scliool, Philadelphia 

4 15 p M Discussion opened bj' 

George K Cotton, hi D , Denver 

4 30 P M General Discussion 

4 45 p M RTiat Consen^ation can Do m the 

Repair of Certain htisplaced Fractures 
Samuel B Childs, hi D , Denver 

5 15 p M Discussion 

Sctenhfic Exhibits 

The Relation of the Antrum and Cap to the 
GaU Bladder 

Gastro-mtestmal Ulcers and Diverticula 
Arthntis 

Pulmonarj'- hletastasis 

Radiography with the Coohdge Tube m 1915 
The Pioneers of Radiology m Colorado 

Commercial Exhibits 

Eastman Kodak Co , Medical Division, 
Rochester, N Y 

General Electric X-ray Corporation, Chicago, 
111 

Paul hluckle, Representing The Standard 
X-ray Corporation, Denver, Colo 


ANNUAL hlEETING 


DETROIT, DECEMBER, 1935 


The Executive Committee has minted Dr 
H Holthusen, of Hamburg, Germany, to de- 
liver an address Other guest speakers who are 
expected are 


Dr Chevalier Jackson, of Philadelphia 
Dr Charles F Geschickter, of Baltimore 
^ ^ Shepardson, Assoaate Professor of 
hledicme, Unnersiti of California, San Fran- 
cisco 


® ColhpandDr Hector hlortimer, 
McGill Unn ersity, hlontreal 


COMMUNICATIONS 

hliNNESOTA RADIOLOGICAL SOCIETY 

The himnesota Radiological Society held 
its annual meeting m connection with the 
Minnesota State Medical Association at hlin- 
neapolis, June 24, 1935 Dr Percy Brown 
delivered an informal address on “Histoncal 
Reminiscences m the Development of Roent- 
gen olog^’’” and following this gave a demonstra- 
tion of the collection of x-ray tubes The 
annual Carman Lecture was delivered by Dr 
Percy Brown before the State Medical Associa- 
tion and his subject was, “The Inception of 
Fluoroscopy in the Umted States and Car- 
man’s Influence upon It.’’ 

New officers for the commg year were elected 
as follows President, Eugene Leddy, M D , 
Rochester, Vice-president, J Richard Aurelius, 
MD, St Paul, Secretary-Treasurer, Leo G 
Rigler, M D , Minneapolis 


APPEAL TO THE ROENTGENOLOGISTS 
AND RADIOLOGISTS OF ALL NATIONS 

The fortieth anmversary of the discovery of 
the roentgen rays comes in 1935 and we wish to 
fulfill a solemn obhgation We wish to com- 
memorate with gratitude and to venerate all 
saentists, physiaans, physicists, technicians, 
and nurses who were pioneers m roentgenology 
and radiology and who lost their lives for the 
welfare of mankmd m the service of their sci- 
ence These men and women from every na- 
tion jomed then hands m a mighty dance of 
death, havmg paid for the loyalty to then pro- 
fession and then love of mankind with excru- 
ciatmg sufi'enng and painful death, while stnv- 
mg m common for knowledge and m emulation 
of the highest human ideals 

Lest we, who benefit from then scientific 
and medical accomphshments, should forget, 
we wish to immortahze them m “Strahlenther- 
apie” by pubhshmg a photograph and biogra- 
phy of each man and woman who died on the 
field of scientific honor m the battle against the 
diseases of mankmd 

Each nation has made some contribution to 
this chapter of human heroism We, therefore, 
smeerely request that roentgenologists and 
radiologists from everj'^ countr)^ send to the 
Editor of ‘ Strahlentherapie’’ as soon as pos- 
sible a photograph and short biographic sketch 
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H J Ullmann, M D , Director, Depart- 
ment of Cancer Research, Santa Barbara 
Cottage Hospital, Santa Barbara, Calif 

Thursday {morning session), Aug 29 

9 00 A M Address “Welcome ” 

Frederick E Diemer, M D , President, The 
Denver Radiological Club 
9 15 am Symposium on Neoplastic Dis- 
ease 

Chairman Harry Fumey, M D , FACS, 
Denver 

9 30 A M Treatment of Skm and Lip Mahg- 
nancies 

H J Ullmann, M D , Director, Department 
of Cancer Research, Santa Barbara Cot- 
tage Hospital, Santa Barbara, Calif 

10 15 am Radiation Therapy in the Treat- 

ment of Carcmoma of the Intra-oral 
Cavity, Laiymx, and Pharynx 
J M Martm, M D , F A C R , Professor of 
Radiology, Baylor University College of 
Medicine, Dallas, Texas 

11 00 A M Treatment of Advanced Mahg- 

nancy 

Sanford Withers, M D , Denver, Colo 
11 30 am Discussion opened by 
John M Foster, Jr , M D , F A C S , Denver 

11 45 A M General Discussion 

12 30 P M Speaal Limcheon 
Talks by the Saentitic Exhibitors 

1 00 p M Round Table Discussion on Prob- 

lems m Radiation Therapy 
Sanford Withers, M D , presidmg Present 
your therapy problems to be answered by 
our distmgmshed guests 

Thursday {afternoon session), Aug 29 

2 00 F M Symposium on Gastro-mtestmal 

ID1S6&S6 

Chairman J N HaU, M D , F A C P , 
Denver, Professor Emeritus of Medicme, 
University of Colorado 
2 15 pm Further Discussion of the Relation 
of the Antrum and Cap to the GaU Blad- 
der as Factors m Empt 3 nng the Gall 
Bladder 

Nathan B Newcomer, M D , and Ehzabeth 
Newcomer, M D , Den\er 

2 45 P M Peptic Ulcer 
Ernst A Schmidt, M D , Denver 

3 15 P M Discussion opened b-v 
T D Cunningham, BS, MD, FACP, 

Denier 


3 30 p M General Discussion 

4 00 p M Biopsy and X-rays m the Diagno- 
sis of Intra-utenne Conditions 

Benjamm H Omdoff, MD, FACR, 
Chicago, HI , Secretaiy, Amencan College 
of Radiology 

4 45 p M Discussion opened by 
Lyman W Mason, M D , Denver, President 
of the Denver Gynecological Society 
7 00 PM Informal Banquet (§2 00 per plate) 
Frederick E Diemer, M D , presiding 
“Sunlight and Shadow ” 

Harmon P Brandenburg, M D , Denver, 
Hunter and Photographer 

Friday {morning session), Aug 30 

9 15 A M Symposium on Pulmonary Dis- 
ease 

Ctiairman Henry Sewall, M D , PhD, 
D Sc , Denver, Professor Emeritus of 
JAedicme, University of Colorado 
9 30 A M Cystic Disease of the Lungs 
L R Moore, Major M C , U S Army, 
Fitzsimons General Hospital, Denver 
10 00 A M X-ray Evidence of Infection in 
Region of Diaphragm 
Leonard G Crosby, M D , and Samuel B 
Childs, M D , Denver 

10 30 A M Inception of Adult Tuberculosis 
Xenneth D A Allen, M D , Denver 

11 00 A M Differential Diagnosis between Pul- 

monaiy’’ Tuberculosis and Non-tuberculous 
Disease of the Lungs 
W W Wasson, M D , Denver 
11 SO A M Discussion opened by 
Cicero L Lmcoln, M D , FACP, Denver, 
President of the Denver Tuberculosis 
Soaety 

11 45 A M General Discussion 

12 30 P M Special Luncheon 

Short talks by the Commercial Exhibitors 
1 00 P M Round Table Discussion of Diag- 
nostic Problems 

W W Wasson, M D , presiding Bnng 
} OUT diagnostic problems for discussion by 
distinguished guests 

Friday {afternoon session), Aug 30 

2 00 P M Symposium on the Spme Em- 
bryology, Anatomy, Anomalies, and In- 
juries 
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(about two typewntten pages) of any of these 
pioneers in roentgenology or radiology whom 
they have khown mtimately 
Prof Dr Hans Meyer, Editor of “Strahlen- 
therepie, 73 Parkallee, Bremen, Germany 


BOOK REVIEWS 

Da ROENTGENTH^RAPIE DES FIBRO^rYOMES DE 
L’urilRUS EX DES M^TROPATHTES H^MOR- 

RAGiQUES By Paul Gibert Preface by 
Dr Antoine B6cl^re, member of the Acad- 
emy of Medicine Pubhshed by Masson et 
Cie, Pans, 1935 Paper, pages 112, illus- 
trations 10 Pnce, IS fr 

This small book is an attempt to set forth 
the subject of roentgen therapy for fibromyoma 
of the uterus and for hemorrhagic metropathies 
It IS divided mto chapters deahng with the 
chnical or diagnostic phases of the subject, the 
mode of action of roentgen rays, the relative 
advantages and disadvantages of roentgen 
therapy and radium treatment, mdications and 
contra-mdications, techmc, mcidents and aca- 
dents that may be observed dunng treatment, 
as well as the immediate and late effects of 
treatment, the mfluence of irradiabon on ges- 
tation and heredity, the failures of roentgen 
therapy, the question of surgery after roentgen 
therapy, statistics, and conclusions 
' This work fulfills its object admirably The 
discussion of diagnosis and of the mdications 
and contra-mdications is especially good and is 
based on sound reasonmg In connection with 
the contra-mdications, for mstance, Gibert 
pomts out that too much has been made of 
infection as a contra-mdication and that m 
many cases suitable treatment disposes of the 
infection as well as of the associated fibromyo- 
matous process As far as the techmc of irradia- 
tion of fibromyomas is concerned, the meth- 
ods described are those adopted by the French 
school under the leadership of the elder B6cl&-e, 
and mvolve exposmg the part to moderate 
quantitative doses of roentgen rays at mter- 
vals of a week for some tune In the fight of 
present knowledge this seems wholly unneces- 
sary because, as is well known, identical results 
can be obtamed by gnnng the entire treatment 
within two or three days Moreover the in- 


cidents or accidents observed dunng treatment 
ghven withm a few days are no greater than 
those descnbed as mcidental to the usual 
French method of treatment This book is to 
be recommended to all those who wish up to 
date and rehable information on the subject, 
with, perhaps, the technical excepbon to which 
reference has been made. 


Clinical Pathology of the Jaws, with a 
Histologic and Roentgen Study of Pracbcal 
Cases By Kurt H Thoma, D M D , and 
Charles A Brackett, M D , Professor of 
Oral Pathology m Haiv^ard Umversitj^ Oral 
Surgeon to the Brooks Hospital, Cori^tmg 
Oral Surgeon to the New England Bapbst 
Hospital, Consultmg Oral Surgeon to the 
Tumor Chmc of the Beth Israel Hospital A 
volume of 643 pages, 171 case histones, 423 
figures, andScolorplates Pubhshed by Charles 
C Thomas, Sprmgfield, III , 1934 Price, $9 00 

This volume is an extremely valuable contn 
bution to pathology and roentgenology of the 
jaws Much of the matenal is presented by 
means of reports of cases encountered by the 
authors and by others, with excellent illustrations 
of roentgenograms and microscopic secbons of 
tissue Both the roentgenograms and the 
photonucrographs are extremely well repro 
duced Although the book contains reports of 
many cases of the sort usually seen in this tjye 
of text, many unusual cases are alho presented, 
such as cases of actmomycosis of the jaw The 
colored photomicrographs of this condition are 
the best that this reviewer ever has seen The 
classification of tumors of the jaw is based on 
chmcal as well as nucroscopic exammation of 
the tissue Inflammatory lesions as well as 
neoplasms have been studied roentgenologi- 
cally and microscopically, making a very inter- 
estmg collection of matenal The bibliography 
is voluminous, which makes the book of great 
value to the student 

Although the book should be of interest to 
the dentist who wishes collateral reading, it 
should also serve as a reference book for the 
roentgenologist and pathologist who is doing 
general work and who, at times, has to make 
diagnoses in a speaahzed field such as this All 
m all, it is an extremelv well prepared and illus- 
trated volume, which deserves much common 
dation 
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ARTERIOGRAPHY 

Technical Considerations m Artenographj of the 
Extremities ivith Thorotrast J Ross Veal and 
Elizabeth M McFetndge Am Jour Roentgenol and 
Rad Ther July, 1934, 32, 04-71 
A method has been devised which can be < amed out 
by one person and eliminates both incision and the 
tourniquet The skm is anesthetized with 1 per cent 
procam, and the artery is punctured with a No IS 
needle attached to a syringe filled with the solution 
As soon as the punctnre is accomplished, pressure is 
made with the thumb over the artery just proximal 
to the site of mjection and is continued until all the 
solution has been mtroduced It is then released and 
the exposure is made from three to six seconds later 
dependmg on the distance between the site of injection 
and the location of the pathology Thorotrast gave 
the authors the best results 12 c c bemg sufficient for 
leg and foot, and 20 to include the lower thigh , 6 to 10 
for the arm If the subclavian is injected, a roentgeno- 
gram IS made at the conclusion of the mjection 

This work has been done on 150 cases mcluding 
gangrene, embolic or thrombotic obstruction angio- 
spasm artcno-venous aneurysm, and fibroblastoma of 
the sciatic nerve 

S M AfKiNS, M D 


Artenography A Roentgenographic Study of the 
Peripheral Artenes of the Livmg Subject Following 
Their Injection with a Radiopaque Substance. Edgar 
V Allen and John D Camp Jour Am Med Assn 
Feb 23, 1935, 104, 618-623 
In the extremities the arterial circulation as a whole 
may be adequate even when some of its component 
parts are badly diseased There are many methods 
for determimng the suffiaency of the entire arterial 
circulation to extremities that leave httle to be desired 
m determination of the efittaency of the arterial circula- 
tion as a whole This situation is sharply m contrast 
to study of any component parts of the penpheral 
circulation Artenes except large ones are not ordi- 
narily visualized roentgenographically unless there is 
calcification m the walls, and even then no information 
can be gamed regardmg their cahber 

Artenography was first earned out on hvmg subjects 
in 1923 The ideal artenographic substance is one 
which can be injected mto an artery without produemg 
pam or immediate or delayed toxic effects and which is 
of good radiopacity m spite of the unavoidable dilution 
by the blood after injection The authors used thonum 
dioxide sol (19 to 20 per cent by weight of thonum di 
oxide) In the interpretation of roentgenograms of the 
penpheral artenes congenital variations from the 
usual formation of the vascular system, alterations m 
the lumen of artenes as irregulanties m contour 
dimmution of cahber complete occlusion, and the 
presence ^or absence of collateral cuculation and its 
situation and extent Normal vanations in formation 


of the artenal system are many The normal arteno 
gram is charactenzed by (1) smooth and umnterrupted 
contour of the lumens of the injected artenes, (2) 
direct course of these vessels, and (3) presence of no 
more than a mmimum of collateral circulation The 
size of the lumen vanes in different subjects, and a small 
artery alone is not, pnmanly, evidence of disease 

The roentgenographic appearance of diseased artenes 
m thromboangitis obliterans, the development of col- 
lateral artenes m an attempt to compensate for occlu- 
sion of the mam trunks, artenosclerosis and aneurysm 
or artenovenous fistula are discussed m detail The 
chief value hes not in the direction of diagnosis but in 
that of pathogenesis It gives information of inesti- 
mable value regardmg the mmutiie of artenal disease, m- 
formation which can be secured m no other way 
The situation, extent, and nature of aneurysms arteno- 
venous fistula; and artenal emboh can be determined 
accurately by artenography Whether or not the 
method will add information of value to knowledge 
of the pathogenesis of arthntis, hypertension and other 
conditions remains with the future to determme. 

Charles G Sutherland M D 

ARTHRITIS 

Vfiiat should a Patient with Arthntis Eat? Walter 
Bauer Jour Am Med Assn , Jan 5 1936, 104, 1-6 

In this discussion the author states that no dietary 
can be adequately presented without stressmg the fact 
that an accurate diagnosis is the first requisite Some 
simple, workable classification should be followed by all 
He divides his classification into those groups m which 
the ongin is known and those in which the ongm is un- 
known or uncertam The first is subdivided mto (1) 
the traumatic, which mcludes synovitis loose bodies 
and cartilages and sprains In a second group he 
places those m which a bacterial agent is the known 
causative factor, tubercle bacillus, gonococcus, staphy- 
lococcus, streptococcus, pneumococcus, menmgo- 
coccus, typhoid bacillus dysentery organisms (amebic 
and bacillary) those due to the spuochete of syphilis, 
acqiured and congemtal (tenosynovitis syphihtica), 
influenza bacillus and Brucella organisms A third 
group mcludes the neuro-arthropathies (Charcot’s 
jomts), tabes dorsahs, syrmgomyeha, leprosy, etc , 
the fourth, those considered as metabohe m ongm, sueh 
as gout, the fifth constitutional as hemophilia and 
hysteria and the sixth, the anaphylacbe associated 
with serum siekness With such a classification, one 
should be able to differentiate and properly diagnose the 
various arthnUdes The arthntides of unknown 
ongm whieh embrace the degenerative (hypertrophic, 
osteo arthntic. Type II arthntis) the prohferative 
(rheumatoid, atrophic. Type I, or chrome mfectious 
arthntis) and rheumatic fever represent the types 
that have gi\ en nse to so much controversy concerning 
the diet m arthntis 

DegeneraUve arthntis is the result of ‘wear and 
tear” of mcreasing age and repeated trauma, the name 
adequately desenbes the cartilage changes that are 



242 


radiology 


Observations on Enceph 


tious (Atrophic) Arthntis and Other Forms 
of ‘‘Rheumatism" 

Howard Campbell 
alography 

Howorth, M Beckett tinlh Fergdson Albert 
B , jt auth 

Huhner, Max Sterdity and the X-rays 
Illick, H Earl vnth Stewart, William H , 
jt auth 

Jackson, Chevalier, and Jackson, Chevalier 
L Peroral Gastroscopy Including E\ami 
nation of the Supradiaphragmatic Stomach 
Jackson, Chevalier L . with Jackson, Cheva- 
lier jt auth 

Jaso, James V , with Fine, M James, jt auth 
Keegan, J J , vnth Bennett A E jt auth 
Kling, David H Bums Produced by Radio 
Short Wave and Ultra short Wave Therapy 
and Their Prevention 

Kornblum Karl, and Osmond Leslie H 
Mediastmitis 

Korol, Ephraim Is It Empyema or Collapsed 
Lung? 

Kracke Roy R , and Garver, Hortense 
The Differential Diagnosis of the Ixukemic 
States ivith Particular Reference to the 
Immature Cell Types 

Kress Louis C Bone Tumors and Irradiation 
Landauer Robert S Physical Aspects of 
Various Qualities of Radiation 
Lanza A J Epidemiology of Lead Poisoning 
Leddv Eugene T , with Bargen J Arnold 
J t auth 

Lenz Maurice Coaklev Cornelius G and 
Stout, Arthur Purdv Roentgen Therapy 
of Epithehomas of the Pharynx and Larynx 
Levine Ida vnth Harrington Francis E 
Jt auth 

Lewis, Johns Jr withBAKER EdgarC ,jt auth 
Long Esmond R From Pathology to Epi- 
demiology m Tuberculosis Softenmg of the 
Caseous Tubercle and its Results 
McFktridge Elizabeth M with Veal J 
Ross jt auth 

McPeak, Edgar M with Merritt Edwtn A 
Jt auth 

Mackib Thomas T Ulcerative Cohtis II 
The Factor of Deficiency States 
Mackie, Thomas T , and Pound Robert E 
Changes m the Gastro-intestuiai Tract in 
Deficiency States with Special Reference to 
the Small Intestme A Roentgenologic and 
Chmeal Study of 40 Cases 
Martin, James M and Martin, Charles L 
Modified Coutard ’ Roentgen Therapy 
Martin Charles L , vnth Martin James M 
Jt auth 

Merritt Edwin A , and McPbak Edoar M 
Roentgen Therapy of Hyperparathyroidism 
Mvers, j Arthur vnth Harrington, Francis 
E Jt auth 

OsjiOND Leslie H with Kornblum Karl 
Jt auth _ „ 

PpAHiER George E , and Vastine, Jacob H 
The Roentgen Diagnosis and TreatmOTt ot 
Tumors of the Bladder Their Serial Study 
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inth Pneumocystograms Shoiving Results 
of Treatment by Irradiation 
Pfeh-ker, Damon B and Wood, J K W Cancer 
of the Transi'erse Colon m a Seven year-old 
Boy 

Popp, Walter C with Desjardins Arthur U 
Jt auth 

Popp Walter C, with Hench, Philip S 
auth 

Pound Robert E 
Jt auth 

Rbbvstsllo Eugenio Radiographic Studies 
of the Vascularization of the Blood Supplj of 
the Heo-ceco-cohc Region in Man 
Rtvers Andrew B Pam m Benign Ulcers of 
the Esophagus, Stomach, and Small In 
testme 

Robbins, Clarence L Osteitis Fibrosa Cjstica 
and Renal Calcuh without Hypercalcemia 
Roesler, H The Relation of the Shape of the 
Heart to the Shape of the Chest with Special 
Reference to the Anteroposterior Dimension 
and the Morphology of Various Normal 
Heart Types A Contribution to the Ques 
tion of Accuracy of Ordinary Roentgeno 
logical Methods of Heart Measurement 
Rosenthal, Nathan, and Harris William 
Leukemia Its Diagnosis and Treatment 

Rosh Rteva Irradiation in the Treatment of 
Psoriasis 

Slocumb Charles H with Hench Phiup S , 
jt auth 

Steiner, Georg An Aneurysm of the Pul 
monary Artery 

Stevens, Alexander R Bilateral Urinary 
Calculi mth Special Reference to Thera 
peutic Problems 

Stewart, William H and Illick H Earl 
Roentgen Diagnosis of Camnoma at the 
Cardia 

Stout Arthur Purdi with Lenz Maurice jt 
auth 

Stuhlbr Louis G , with Desjardins Arthur 
U Jt auth 

Tavxor Henri K, Interpretation of Roent 
genograms m Pulmonary Tuberculosis 

Trout Hugh H The Treatment of Perforated 
Peptic Ulcers 

Udvardv Ladislaus Exudates of the Pleura 
and Focal Pneumonia in Abdominal Diseases 

Vastine Jacob H , with Peahler, George E 
Jt auth 

Veal J Ross and McFetridge Eliiabbtii M 
TerJinical Considerations in Arteriography of 
the Extremities with Thorotrast 

Warfield Louis M Results of X ray Chest 
Examinations Among 2 500 Workers m a 
Heavy Industry 

Wheatlei L F Lymphoblastoma inth Para- 
plegia and Prolonged Irradiation 

Winkelstein, Asher Peptic Esophagitis A 
New Clmical Entity 

WISSLER, James E , with Vincent W , jt auth 

Wood J K W with Pfeiffer Damon B ji 
auth 
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CANCER (THERAPY) 

Roentgen Therapj of Epitheliomas of the Phar>nx 
and Larynx Maurice Leni, Cornelius G CoaUey, 
and Arthur Purd) Stout Am Jour Roentgenol 
and Rad Ther , October, 1934, 32, 500-507 

Dunng 1931 and 1932, 31 epitheliomas of the larynx 
and pharynx were treated in the radiotherapy depart 
ment of the Presbyterian Hospital, m New York Citv, 
initial exposure of the first case being given on Dec 27, 
1930, and the final treatment of the last ease on Jan 19, 
1933 Only microscopically venfied epitheliomas arc 
included in this senes 

It IS considered important to improve to the ma\i 
mum the oral hygiene of each case before beginning 
treatment Extraction of canous teeth from a vngor 
ously uradiated jaw frequently results in a late radio 
necrosis of bone 

Using a constant potential machine, the follow- 
ing factors were adopted 200 K V , 8 ma , 50 cm 
target distance, 1 88 mm copper and 1 mm aluminum 
filter, size of field usually 6 X 8, S X 10, or 10 X 10 cm 
average daily dose was 400 r without back-scattering to 
one field, administermg 10 r per minute The total 
dosage apphed over two opposing fields varied from 
2 800 to 4 800 r in successful cases, and from 2 400 to 
5 000 r m the failures The total dosage adraimstered 
per patient vaned from 5,000 to 9,400 r in the ar 
rested, and from 7,500 to 13 000 m the non arrested 
cases (The larger dosage m the last mentioned group 
was due to longer duration of treatment and a larger 
number of fields of irradiation ) In most cases any 
given field was exposed on alternate days, save Sundays 
and holidays, except m cases m which three portals of 
entry were used, when a given field was exposed every 
third day Treatments were continued until a definite 
confluent pseudo diphtheritic membrane covered the 
irradiated part of the mucosa ( radio-epithelitis”) 
This reaction disappeared two or three weeks later, 
leaving a slightly dry mucosa as the only residue The 
membrane started to appear two or three weeks after 
the first treatment, but irradiation was contmued until 
this membrane became pronounced and confluent In 
the average successfully treated cases radiation was 
continued over an interval of 30 days and m the unsuc- 
cessful case an av erage of 32 7 days The radio-epi 
dermitis of the irradiated skin occurred and healed dur- 
ing about the same interval as the mucosal reaction 
The patients were ambulatory up to the tune of the 
appearance of the mucous membrane reaction, then 
were hospitahzed until it had subsided Fluids are 
forced despite severe dysphagia, it being only oc- 
casionally necessary to resort to procto- or hypodermo 
cly-sis 

Thirty -one patients received this treatment, only 24 
cases oflered irreproachable clinical data for evaluation 
of the method Of these, 11 of the 24 have shown no 
clinical evidence of recurrenoe for from mne months to 
two years since the last treatment while m 13 cases 
this therapy failed to arrest the disease 


Microscopic classification of the tumor was as follows 
in the radiosensitive group infrequencc or absence of 
kcratiniration few ornointercuUularbndgcs, marked 
variation in the size and staining quality of cells and 
nuclei, numerous mitotic figures, and minimal m- 
flammatory reaction Radioresistant tumors showed 
the opposite microscopic picture The doubtful group 
showed a mixture of radiosensitive and radioresistant 
charactenstics 

Of the 13 failures, 10 w-cre classed radioresistant 
microscopically, and of the 11 chmcally arrested, 
nme were found to be radiosensitive and two mixed 
There were unilateral clinical metastases in the 
regional glands m six of the 11 apparently arrested 
cases, and in mne of the 13 failures Tumors which arc 
deeply infiltrated or badly infected do not respond well 
A few of these cases had tracheotomy performed 
before startmg roentgen therapy The tracheotomy 
tube was removed before and reinserted after each 
treatment 

Sticky, tenacious mucus is regularly encountered 
during Coutard therapy over the cervical areas, and 
dryness due to lack of sahva persists for months after 
treatment The taste sensation is often lost and 
weight IS regularly lost However the taste sensation 
usually returns gradually and the weight is regained 
m the responding cases 

J E Habbe, M D 

COLITIS, ULCERATIVE 

Ulcerative Cohtis II The Factor of Deficiency 
States Thomas T Mackie Jour Am Med Assn , 
Jan 19,1935,104,175-178 

Deficiency disease was encountered m 47 cases of 
chrome ulcerative colitis out of 75 consecutive cases 
(62 0 per cent) seen in hospital, dispensary, and pnvate 
practice m New York City- 

The objective changes find expression particularly 
m the mucous membranes of the mouth, m the skin, 
in changes m the blood chemistry, and m the associated 
anemia Alterations m the mucous membrane of the 
tongue have been the most common of the abnormal 
manifestations They appear to be among the earhest 
recognizable indications of deficiency disease. They 
present the features that are characteristic of sprue, 
pernicious anemia and pellagra Alteration m the 
texture of the skin has been the most common change 
observed 

Both the protein and the mineral raetabohsra of the 
body may be seriously disturbed m the advanced stages 
of chrome ulcerative cohtis Thirty nme of the 75 
cases showed sigmficant grades of anemia Twenty- 
nine of 37 cases studied roentgenographically showed 
significant changes in the small mtestine These 
frequently extended from the duodenum to the ileoce- 
cal junction The normal mucosal pattern was dis- 
torted, as though the mucosa, and espeaally the val- 
vulse conmventes were edematous There was dilata- 
tion of individual coils and groups of coils ivithout 
endence of obstruction There was disorganizatiod 
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always observed m this type of joint disease Simple 
weight reduction will often restilt m weight-beanng 
joints becoming symptom free Some of the marginal 
joint changes may be responsible for the symptoms, 
once these have become quiescent the symptoms will 
disappear 

One of the most important thmgs to be remembered 
concermng rheumatoid arthntis is that the disease is 
characterized by remissions and relapses Remissions 
Tnay last months or years The diet for this group is 
■discussed m detail Treat the patient as a whole and 
observe the effect on the course of the disease There 
is no specific diet for patients with arthntis of known 
ongm, with the exception of gout 

C G SuTHERLAtro, M D 
BONE DISEASES (DIAGNOSIS) 

Osteitis Fibrosa Cystica and Renal Calcuh without 


This also implies that manj of these lesions are bcjond 
even palhative irradiation when first seen 'When it is 
recalled that carcmoma of the rectum causes definite 
and annoymg symptoms such as rectal bleedmg pam 
constipation and diarrhea which get progressii ely 
worse, and that about 95 per cent of all these lesions 
are withm reach of the exarainmg finger these facts are 
disheartenmg 

A careful analysis of the answers obtained from 200 
patients led them to conlude that the poor prognosis of 
carcmoma of the rectum is the result of the following 
causes (1) The frequent wastmg of valuable tune 
on the part of patients by self-diagnosis and self 
treatment and by regarding the symptoms as umm 
portant, (2) delay by the physiaan in making a digital 
exammation of the rectum (3) lack of knowledge on 
the part of the patient, concermng the safety and satis 
factory end results of rectal surgery 

C G Sutherland, hi D 


Hypercalcemia Clarence L Robbins Jour Am 
Aled Assn Jan 12,1035,104,117,118 

The so-called metabohc criteria of hyperpara- 
"thyroidism may be duplicated in conditions m which 
there is no evidence of hyperfunction of the parathy- 
roids Likewise m proved cases of hyperparathy- 
roidism the metabohc cntena may be absent 

The author reports a case of osteitis fibrosa cystica 
generahsata as an instance of probable hyperpara- 
thyroidism fulfilhng all the chmcal and roentgeno- 
graphic criteria of the condition with consistently nor 
mal concentrations of calcium and phosphorus m the 
serum The patient was first admitted m 1922 when 
she was 48 years of age, for nephrectomy on the nght 
side because of renal calcuh and pyelonephritis She 
was readmitted in 1933 when roentgen exammation 
revealed a fracture through the middle third of the 
femur, with decalcification and multiple cysts m the 
distal fragment producmg marked distortion of 
trabeculations and expansion of the cortex ' Similar 
cysts and osteoporosis were present in the right radius 
The skull was the site of spotty larefacUon and thicken 
Ing, rather suggestmg Paget’s disease The twelfth 
thoracic and thud lumbar vertebral bodies were mark 
edly narrowed m their vertical diameters as the result 
of compression In view of the osteoporosis multiple 
cystic tumors and renal cal cifi cation hyperparathy- 
roidism was diagnosed, the patient refused surgical 
intervention and died shortly afterward Necropsy 
was not obtainable. 

C G Sutherland M D 

CANCER (DIAGNOSIS) 


Cancer of the Transverse Colon m a Seven year-old 
Boy Damon B Pfeiffer and JEW Wood Jour 
Am Med Assn April 6 1935 1 04, 1227-1229 

Cases of carcmoma of the mtestmal tract occurring 
m young persons must be looked on as extremely un 
common Wamwnght found only seven cases of can 
cer of the colon aboi e the sigmoid m children These 
authors tabulate eleven cases all reported in children 
under 25 years of age 

They report a case of a boy aged seyen in whom the 
barium enema was abruptly arrested about two mches 
above the level of the iliac crest in the descending colon 
Surgical mtervention because of the obstruction was 
followed by alkalosis faihng heart and death The 
pathologic examination revealed a fibroma showing 
superficial ulcerations hemorrhages extensive round 
cell mfiltration and several fields of misplaced irregu 
larly enlarged and distended intestinal glands which 
strongly suggested the presence of adenocarcmoma 
Histological examination revealed a fibroma with 
adenocarcinomatous changes 

Charles G Sutherland M D 

The Diagnosis of Early Cancerous Changes in Peptic 
Ulcer Arthur L Bloomfield Jour Am Med Assn , 
April 6 1935 104,1197-1201 

The author discusses the lanous diagnostic methods 
and cntena that have long been considered valuable m 
the diagnosis of carcmoma of the stomach and concludes 
that none are reliable in the mdindual case The only 
practical attitude to adopt therefore is to regard small 
apparently mnocent gastne ulcers as in fact benign 
until evidence to the contrary is weighty enough to 
arouse senous suspicions and to accept the fact that a 


Carcmoma of the Rectum Some Causes for the Poor 
Prognosis J Arnold Bargen and Eugene T Leddy 
Jour Am Med Assn April 0 1935 104, 1201-1203 
Many patients who have carcmoma of the rectum 
appear at the Mayo Omic and elsewhere for e.xaraiM- 
tion when the local lesion is hopelessly inoperable. 


certain number of unavoidable tragedies mil occur 
They mil occur in the future as they ha\e in the past 
not necessarily because physicians arc careless but be 
cause they arc helpless in the face of an insoluble prob 
lera of diagnosis 

C G SCTlfERLAVD M D 
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nerve suppl> to the affected areas of the bodj Since 
192S, deep roentgen therapy has been used, the amount 
applied being from 75 to 100 per cent cry theina dose 
per area All patients were ambulatory In most 
cases following treatment, the itching increased, to be 
soon foUon'cd by complete cessation of the s> mptom 
Three weeks after treatment the color faded, the scales 
became loosed, and the surrounding skin infiltration 
was dimimshed 

In most cases a second senes of treatments were 
giten after from six to eight weeks Complete dis- 
appearance of the lesions occurred in from three to si\ 
months after the last treatment, in some a year The 
cases treated were of many y cars' standing 

S M Atkins M D 

ESOPHAGUS (DIAGNOSIS) 

Peptic Esophagitis A New Clmical Entity Asher 
Winkelstein Jour Am Med Assn , March 10, 1935, 
104,900-909 

The causes of esophagitis are usually git en as imta- 
tive (mechamcal, thermal, and chemical imtants 
mcluding alcohol and tobacco), specific (syphilis, 
tuberculosis, and actmomycosis) , secondary as a 
comphcation of (o) cardiospasm, (b) diverticula, or 
(c) neoplasms 

Recently the author has observed some patients with 
a type of esophagitis that does not seem to fit into this 
classification The patients were all elderly men in 
whom, because of certam esophageal symptoms 
caremoma was suspected The prolonged course of the 
disease and the results of biopsy ivere suffiaent to 
exclude that diagnosis Observations suggested the 
disease resulted from the irritant action on the mucosa 
of free hydrochlonc aad and pepsm The erodmg 
gastnc ymee, nsmg mto the lower part of the esophagus 
and held there by a mild spasm of the cardia may injure 
the mucosa, made susceptible by age and the ’ ulcer 
constitution ” Secondary infection may readilv e\- 
plam the more or less purulent nature of the inflamma- 
tion Association with duodenal, gastnc, and pre 
existmg peptic ulcer of the esophagus was noted in some 
of his cases 

Charles G Sutherland, M D 

FEVER THERAPY 

Fever Therapy for Gonococcic Infections Arthur 
U Desjardms, Louis G Stuhler, and Walter C Popp 
Jour Am Med Assn , March 10, 1935 104, 873-878 
In the past, many observers have noted an mhibitory 
effect of high temperature on gonococcic infections 
Bacteriologists ha\-e long known that Ncissena gonor- 
rhea can best be wolated and cultu ated at a tempera 
ture of 37° C (08 0° F ), and that the organism does 
not grow so well at temperatures greater than 38° C 
(100 4° F) 

For a number of years artificial fet cr induced by the 
injection of bacteria or protein substances, by general 
diathermy or by short ware radiaUons, the hcaung 
effect of which tvas fortuitously discovered by 'WTutney 


who also realized its possible therapeube value, has 
been used to treat syphilis of the nervous system, 
chrome arlhntis and certam other conditions During 
the lost tew years also the value of this method in 
treating acute gonococcic arthntis has been made in- 
creasingly clear The rapid relief from pain and sub- 
sidence of inflammation obtained by thorough heating 
of the affected joints themselves, without general eleva- 
tion of body temperature, is remarkable enough, but 
still more startling is the almost theatrical effect of 
increasing the general body temperature of such pa- 
Uents to between 41 1° C (10C° F ) and 41 7° C 
(107° F ) and maintaining it at this level for five or 
more hours 

The av erage number of sessions of fever required to 
effect a cure was 5 4 The largest number of sessions 
required was twelve, in one case, this was owing to the 
fact that, during early sessions, an adequate degree of 
fever was not attained or was not maintained long 
enough The lowest number of sessions of fever re- 
quired for cure m any case was three I-ater, an inter- 
val of only two days was allowed to intervene between 
sessions 

Fever therapy , especially for conditions requinng a 
high temperature, should be conducted m an institution 
where adequate facihties and tramed personnel are 
available It cannot be carried out m conjunction 
with other medical practice without increased nsk, 
Charles G Sutherland, M D 


Fever Therapy Results from Gonorrheal Arthntis, 
Chronic Infectious (Atrophic) Arthntis, and Other 
Forms of ' Rheumatism " Philip S Hcnch, Charles H 
Slocumb and Walter C Popp Jour Am Med 
Assn May 18 1935,104,1779-1790 

It has been observed chmcally and expenmentally 
that the lowermg of body temperature dummshes the 
resistance of a host, human and otherwise, to certain 
bactenal infections There is experimental evidence 
to support the contention that high temperatures exert 
a bactencidal and bactenostatic effect on certam germs 
nlro These observations provided the impetus for 
a trial of hyperpyrexia m the treatment of various dis- 
eases, including arthntis Regardless of the method 
used, whether diathermy, radiothermy, hot baths, or 
heated cabinets, the resultant hyperthermia is char- 
acterized by more or less identical physiologic effects 
These are reviewed in detail Many of the reacUons 
are of little or no importance from the standpoint of 
resultant discomfort or of rebel The benefits of fever 
therapy presumably anse from (1) a direct bac- 
tenolytic or bactenostatic effect due to the influence of 
heat Itself on bactena (without necessanly implying 
formation of immune bodies), (2) an mdirect bac- 
tenolytic or bactenostatic effect resulting from increas- 
ing formation or mobilization of immune bodies (3) 
a local effect from vasodilation, providing an augmented 
blood supply to the inflamed tissues, and (4) a general 
effect from the heightened metabolism mcident to fever 
An arthntic patient may be helped by any one of these 
factors acting alone or m combmation 
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of normal motor function, tnth reduction of activity 
and uncoordinated muscular contraction No evi 
dcncc of ulctmtjon of the small intestine uas obtained 
These changes were constant^ present and most 
marked in patients inth advanced grades of deficiency 
disease Although the expenmcntal c\idcncc is strik- 
ing, clinical cxpcncncc has not supported the vieu that 
avitaminosis may operate as a pninarj cause of id- 
ee ratu c colitis 

Studies ha\c led to the belief that deficiency states 
play an important part in the mechanism of chronic 
ulccmti% e colitis The lack of clinical signs of depn\ a- 
tion in a proportion of cases suggested that the factor of 
dcficicnci uas sccondao rather than pnmar> Dc- 
ficicncj disease is not to be regarded as an occasional 
complication of chronic ulcerative cohtis It seems 
more probable that it constitutes an essential part of 
the underlying mechanism 

C G SUTItERLAND, M D 

THE CRANIUM 


phenomena Midbram and subtentonal tumors prac 
tically always show early pressure signs while frontal 
lesions may develop to an unusual size without m 
creased mtracramal pressure 

The manometer m the authors’ hands gives the most 
reliable and earliest guidance m the diagnosis of a 
pressure lesion Such roentgenographic signs as evi 
dcnce of local calnfication rarefaction of bone m 
creased diploic vessel marking, and shiftuig of the 
pineal shadow are valuable aids in diagnosis and 
localization These occasionally give leads to diagno- 
sis of tumor before neurologic signs are present 

It has been the practice of the authors to recommend 
encephalography in all adult epdepsies The more 
frequently they resort to this exammation the higher 
tlie> find the percentage of orgamc causes for convul 
siotis With the aid of encephalography and eipen 
ence, perhaps some of the mahgnant ghoraas can safely 
be declared inoperable, 

C G StrmHRLAND, M D 

DERMATOLOGY 


Observations on Encephalography Campbell How 
ard Am Jour Roentgenol and Rad Ther Septem 
ber, 1934,32, 301-310 

Luminal is used m 4 5 gram amounts every hour 
for two or three doses before the injection This pre 
yents the vomiting, although the headaches arc not 
definitely afiTcctcd ^^ows arc taken in the erect and 
prone positions without the Bucky at 0 ft distance 
The vertical views are best for subarachnoid visualiza 
tion and horizontal for the ventnclcs 

Combined enlargement of both ventnclcs and sub 
arachnoid space is pathognomonic of cerebral atrophy or 
destruction 

The definite localization of frontal lobe tumors is of 
great aid to the surgeon Subdural air is defimtely 
associated inth decreased intracramal pressure and is 
found in epilepsy and atrophy from vascular lesions 
It may be due to an arachnoidal defect around enlarged 
Pacchionian granulations Observation of bone atro- 
phy IS very important in diagnosis of epilepsy or ex- 
panding intracranial lesions 

S M Atkins M D 


Cerebral Neoplasms The Diagnosis m the Absence 
of Generalized Intracramal Pressure Phenomena 
A B Bennett and J J Keegan Jour Am Med 
Assn Jan 5 1935, 104, 10-16 

The authors deal with the diagnosis in the absence of 

generalized mtracramal pressure phenomena this classic 

cardinal symptom being lacking m from 15 to 30 
per cent of large groups of patients with mtracranial 
tumors, according to the studies of many observer 
The principal cause of cnmial hypertension is disturb 
ance of the outflow of the cerebrospmal flmd A tumor 
seems to raise mtracramal tension very little until its 
growth interferes with the cuculaUon of the c^br<v 
spinal fluid The location of the tumor is highly 
important m the production of early or late pressure 


Roentgen Therapy m Dermatology Joseph Jordan 
Eller Am Jour Roentgenol and Rad Ther , August, 
1934 32,218-221 

X rays are used m dermatologic pracbee in the 
following instances (1) when it is desirable to epilate 
hair temporarily (tinea capitis favus, sycosis, and nevus 
pilosis), (2) to reduce sebaceous gland activity (acne 
vulgans and rosacea and seborrhea), (3) to reduce 
sweat gland activity (hyperdrosis, bromidrosis, chromi 
drosis, pompholyy and hydrocyistoma) , (4) to alter 
metabolism of the regional cells m order to render less 
favorable the growth of bacteria and fungi (m skm 
tuberculosis fungus infections, furunculosis etc ) 
(5) for the relief of itchmg, and (6) for caustic or de 
structive effect (skm malignancies) 

The ‘skin umt” of unfiltered rays that quanbty 
just sufficient to cause temporary epilation is given at 
350 r While there are, of course, mdividual vans 
tions m susceptibihty, one may ordinarily administer 
86 r weekly for three months to the face without iin 
mediate or ultimate reacbon Care is necessary in 
the treatment of inflammatory lesions because of the 
increased effect of the rays Acute and chrome simple 
inflammatory dermatoses involvmg predominantly the 
epidermis may be given 42 to 86 r once weekly while 
lesions mvolvmg the cubs with considerable infiltra 
bon and larger granulomas require more mtensive beat 
ment and the use of filters of from J to 3 mm of alu 
minum 

J E Habbe M D 

Irradiation m the Treatment of Psoriasis Riera 
Rosh Am Jour Roentgenol and Rad Ther , July 
1934 32, 82-86 

After discussing the various causes and methods of 
therapy that have been attempted the method of 
treatment at Bellevue Hospital New York City is 
described Since 1924 roentgen raj s have been applied 
to the spme at those levels which correspond inth the 
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nene supplj to the affected areas of the bod^ Since 
1928, deep roentgen thcrapj has been used, the amount 
applied being from 75 to 100 per cent crj thema dose 
per area AH patients were ambulatory In most 
cases folloinng treatment, the itching increased, to be 
soon followed bj complete cessation of the s^miptom 
Three weeks after treatment the color faded, the scales 
became loosed, and the surrounding skin infiltration 
was diminished 

In most cases a second senes of treatments were 
giten after from six to eight weeks Complete dis 
appearance of the lesions occurred in from three to si\ 
months after the lost treatment, in some ajear The 
cases treated were of manj > cars’ standing 

S M Atkjks M D 

ESOPHAGUS (DIAGNOSIS) 

Peptic Esophagitis A New Climcal Entity Asher 
Winkelstem Jour Am Med Assn , March 15, 1935 
104, 906-909 

The causes of esophagitis arc usuallj gi\ en as imta- 
ti\e (mechanical, thermal and chemical irritants 
mcludmg alcohol and tobacco), specific (sjTihilis, 
tuberculosis, and actmomycosis) , secondart as a 
coraphcation of (a) cardiospasm, (6) diverticula, or 
(c) neoplasms 

Recently the author has observed some patients with 
a type of esophagitis that does not seem to fit into this 
classification The patients were all elderly men in 
whom, because of certam esophageal symptoms, 
catemotna was suspected The prolonged course of the 
disease and the results of biopsy were sufficient to 
exclude that diagnosis Obsenations suggested the 
disease resulted from the irritant action on the mucosa 
of free hydrochlonc aad and pepsm The erodmg 
gastnc jmee nsmg mto the lower part of the esophagus 
and held there by a mild spasm of the cardia may injure 
the mucosa made susceptible by age and the “ulcer 
constitution ” Secondary mfection may readily ex 
plain the more or less purulent nature of the infiamma- 
tion Association with duodenal gastnc and pre- 
existing peptic ulcer of the esophagus was noted in some 
of his cases 

Charles G Sutherland, M D 

FEVER THERAPY 

Feier Therapy for Gonococcic Infections Arthur 
U Desjardins, Louis G Stuhler, and Walter C Popp 
Jour Am Med Assn , March 16 1935 104, S73-87S 

In the past, many observers have noted an mhibitory 
effect of high temperature on gonococcic infections 
Bactcnologists have long known that Neissena gonor- 
rhea can best be isolated and cultivated at a tempera- 
ture of 37° C (98 0° F ), and that the organism does 
not grow so ivell at temperatures greater than 38° C. 
(100 4° F) 

For a number of years artificial fe\er induced by the 
injection of bactena or protein substances, by general 
diathermy or by short ware radiations the heating 
effect of which was fortuitously discovered by VTulney 


who also realized its possible therapeutic value, has 
been used to treat sy-phihs of the nervous system, 
chronic arthritis and certam other conditions Dunng 
the last few years also the xmlue of this method m 
treating acute gonococcic arthritis has been made in- 
creasingly clear The rapid relief from pain and sub- 
sidence of inflammation obtained by thorough heating 
of the affected jomts themselves, without general eleva- 
tion of body temperature, is remarkable enough, but 
stiff more staTthng is the almost theatneal effect of 
increasing the general body temperature of such pa- 
tients to between 41 1° C (100° F ) and 41 7° C, 
(107° r ) and maintainmg it at this level for five or 
more hours 

The average number of sessions of fever rcqmred to 
effect a cure was 5 4 The largest number of sessions 
required was twelte, m one case, this was owmg to the 
fact that, dunng early sessions, an adequate degree of 
fever was not attamed or was not mamtained long 
enough The lowest number of sessions of fever re 
quired for cure m any case was three Later, an inter- 
val of only two day’s was allowed to mtervene between 
sessions 

Fever therapy, especially for conditions requirmg a 
high temperature, should be conducted in an institution 
where adequate facihties and trained personnel are 
available It cannot be carried out m conjunction 
with other medical practice rnthout increased nsk, 
Charles G Sutherland, M D 


Fever Therapy Results from Gonorrheal Arthntis, 
Chronic Infectious (Atrophic) Arthntis, and Other 
Forms of Rheumatism ’’ Philip S Hcnch, Charles H 
Slocumb and Walter C Popp Jour Am Med 
Assn , May 18, 1935, 104, 1779-1790 
It has been observed chmcally and expenmentally 
that the lowenng of body temperature diminishes the 
resistance of a host, human and otherwise, to certain 
bactenal infections There is experimental evidence 
to support the contention that high temperatures exert 
a bactericidal and bacteriostatic effect on certain germs 
rifro These observations provided the impetus for 
a trial of hyperpyrexia m the treatment of vanous dis- 
eases, including arthntis Regardless of the method 
used, whether diathermy, radiotbermy, hot baths, or 
heated cabmets, the resultant hyperthermia is char- 
acterized by more or less identical phy’siologic effects 
These are reviewed m detail Many of the reactions 
are of httle or no importance from the standpomt of 
resultant discomfort or of relief The benefits of fever 
therapy presumably arise from (1) a direct bac- 
tenolytic or bactenostatic effect due to the mfluence of 
heat Itself on bactena (without necessanly implying 
formation of immune bodies), (2) an indirect bac- 
tenolytic or bactenostatic effect resultmg from increas 
mg formation or mobilization of immune bodies, (3) 
a local effect from vasodilation, providing an augmented 
blood supply to the inflamed tissues, and (4) a general 
effect from the heightened metabolism incident to fever 
An arthntic patient may be helped by any one of these 
factors acting alone or in combination 
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The followng conditions ha\c been considered to be 
contra indications to fever therapy advanced age 
myocardial and renaJ insufficiency marked hypotension, 
active tuberculosis, aortic aneurjsm, rapidlj progres 
sing late nturosyphihs, and abnormal conditions of the 
skin V hich interfere tvitb adequate sweating 
The results m gonorrheal arthritis arc in stnking con 
trast wth those in non specific infectious arthntis, the 
figures in the two groups being almost the con\crsc of 
each other Of CO patients mth chronic infectious 
arthritis a total of 30 per cent received significant 
benefit and 70 per cent, little or no relief About 90 
per cent of patients with gonorrheal arthntis were 
essentially cured or inarkedlj relieved 

Charles G Sutherland, M D 

FISTULA 

Duodcnorcnal Fistula George C Biondi Jour 
Am Med Assn , Maj 25, 1935 104, 1894-1897 

The author found but three cases of fistulous com- 
munication between the duodenum and the pelv is of the 
nght ladncj recorded in the entire medical literature 
The first two were found at autopsy, a third recent case 
was demonstrated bj urography In the case reported 
the fistula was demonstrated by urography and on 
surgical mtcncntion the finding was corroborated A 
subsequent nophrcctomj was done and the pathologic 
report on the tissue was tuberculosis of the kidney 
The author bcliev cs the ulcerative process onginatcd 
in the duodenum because the gastro intestinal com- 
plaint preceded the unnary disturbance by' several 
months, because of the repeated failure to encounter 
any obstruction of the right renal tract, and because o 
lack of evidence of tuberculous changes on pyelography 
Charles G Sutherland, M D 

GALL BLADDER (NORJVIAL AND 
PATHOLOGIC) 

Relation of Cystic Duct Obstruction to Deposition of 
Calcium in the Human Gall Bladder Elliott C Cutler 
and Robert Boggs Jour Am ^led Assn , April 0 
1935 104, 1226 1227 

The importance of cystic duct obstruction on the 
deposition of calcium has been fairly well established 
both chmcally and experimentally The authors re- 
port a case which they feel further substantiates the 
theory that obstruction of the cystic duct initiates the 
deposition of calcium and seems to represent an early 
stage in that process The gross specimen obtained by 
cholecystectomy showed a mucosa of light pinkish- 
gray and no area of erosion could be seen The lu 
men contained 60 c c of an extraordmanly tenacious 
greenish gray mucoid substance Embedded this 
material were nme large spherical white stones ^hf®® 
had a Imear distnbution extendmg from the fundus 
into the neck The cystic duct was completely ob 
structed by a reddish yellow stone of similar size 


Throughout the fundal portion were scattered many 
small whitish stones roughly esumated at 200 The 
larger stones average 7 mm m diameter and the smaUer 
ones 2 millimeters The cut surface of the stones was 
reddish brown with radiating crystalhne markmgs 
The penphery of all the ones with the exception of a 
few of the smaller ones and the one m the cystic duct, 
was formed by a very thin layer of chalky white mate- 
rial Examination of the bile showed calcium 2S mg 
per 100 c c , cholesterol 750 mg and bile salts 0 
The absence of bile pigments is compatible with the 
views of Andrews and his co-workers that absence ot 
bile salts is an important factor m cholesterol preapi 
tation 

Charles G Sutherland M D 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Changes m the Gastro-intestinal Tract in Deficiency 
States woth Special Reference to the Small Intestme 
A Roentgenologic and Chnical Study of 40 Cases 
Thomas T Mackie and Robert E Pound Jour Am 
Med Assn , Teb 23 1935, 104, 613-018 
Deficiency disease may result from a defecDve die 
tary or from abnormal physiology of the gastro-intes- 
tinal tract Defective absorption constitutes one of 
the outstandmg features of sprue, and in certam cases 
has been shown to condition the development of the 
deficiency factors of the disease The observation of 
advanced deficiency disease m several severe cases of 
ulcerative colitis led to a detailed cbnicaJ and roent- 
genologic investigation of a large group of cases of 
chronic ulcerative cohtis Evidence of deficiency 
states was foimd in 63 per cent of 75 cases studied 
Consideration of possible etiologic factors suggested 
among others too rapid passage of the food constitu 
ents through the intestinal tract or abnormahties of 
the small intestine producing defective absorption of 
the products of digestion 

Three cases of sprue and 37 cases of chrome ulcera- 
tive cohtis were studied roentgenographically Changes 
encountered in the small intestine were variation in the 
contour and size of the lumen and alteration of the 
normal motor phenomena The duodenum showed a 
thickenmg or widening of the circular markings m al 
most all severe cases and m certam of the moderately 
severe ones The lumen was frequently dilated and 
contained gas The appearance resembled duodenitis 
except that no contracture or spasm was noted 

In the jejimero the valvulm conmventes were thick- 
ened and the spaemgs between them were widened 
The normal mucosal pattern was distorted by the ir 
regularities m the size of the valvnil'C conmventes, in 
the partially filled segments it was often bizarre in ap 
pearance The lumen was frequently dilated and 
this dilatation was confined to local groups of coils or to 
isolated cods 

The changes m the ilium were quite similar to those 
noted m the jejunero The outstandmg feature of the 
rate of progress of the banum meal through the small 



intestine is that the rapidit> was not increased o\er the 
normal The shortest cmptjnng time tras four hours 
Twentj four of the cases of chronic ulceritiv'c cohtis 
and the three cases of sprue showed a definite 24 hour 
banum residue m the colon The banum enema in 
cases presenting the small intestinal changes has shown 
no constant relationship between these abnormalities 
and the extent and the seventy of the lesions in the 
colon In numerous instances, changes in the small 
intestine have been associated vnth a normal cecum 
and proximal colon 

The actual pathologic condition underl> ing the roent- 
genologic changes is not defimte The nature of 
the processes leading to these phenomena is obscure 
The changes are those which could be produced b> 
edema of the mucous membrane disorganization of the 
normal motor activntj , and reduction m tone of the in- 
testmal musculature 

C G Sutherland M D 


Enterogenous Cysts of the Duodenum Report of a 
Case and Review of the Literature Clarence E Gard- 
ner, Jr , and Deryl Hart Jour Am Med Assn , May' 
IS 1935 104, 1809-1812 

Cysts and diverticula of the gastro intestinal tract 
represent congemtal abnormalities that are a problem 
to the clinician m diagnosis and to the surgeon in treat- 
ment 

Cysts of the duodenum have been noted in the 
literature only sue times two were in new bom chtl 
dren one in a 3 weeks-old infant one m an infant aged 
19 days, one m a 3 months-old child and the other m a 
2-weeks-old female infant In the case the authors 
report the patient ti as a girl 15 y cars of age 

Cysts which reduplicate all the layers of the normal 
mtestine have their origin in defects of development of 
the mtestmal tract A cyst thus formed may occupy 
any position within the intestinal wall — submucous, 
intermuscular, or subserous — or any position around 
the mtestmal wall — mesenteric, antimesentenc, or any 
mterv’ening segment A cy-st on the mesentenc border, 
m addition may lose its attachment to the intestine 
and occupy any position between the two layers of the 
mesentery In none of the cases reported was the 
diagnosis made before operation The most important 
diagnostic points are the presence of a tumor in the re- 
gion of the duodenum and the signs and symptoms of 
duodenal obstruction In those cases m which excision 
IS not possible, the procedure of choice is permanent 
internal drainage of the cyst into the intestinal tract 
An erabryomc diverticulum is the probable ongiu of the 
cyst 

Charles G Sutherland, M D 


Pam m Benign Ulcers of the Esophagus, Stomach, 
and Small Intestine Andrew B Rivers Jour Am 
Med Assn , Jan 19 1935 104, 169-173 
The clean-cut syndrome usually accepted as being 
diagnostic of peptic ulcer indicates an uncomplicated 
ulcer 'U'hen the pain of gastnc ulcer shifts definitely 


to the left, slightly upward, or to the back, and when 
the pam of a duodenal ulcer is projected toward the 
nght, upward through the region of the Iiv er, or through 
to the back, or when the pain of a gastrojejunal ulcer 
extends downward, or through to the back, one can 
usually correctly assume deep penetration or partial 
perforation of such n lesion The presence of two 
distinct separated areas of pain especially if such pam 
IS projected into tw o widely separated areas, frequently 
IS indicativ e of two peptic lesions such as an associated 
duodenal ulcer and gastrojejunal ulcer, or an associ- 
ated gastnc ulcer high on the lesser curvature, and a 
perforating duodenal ulcer The situation of the pam 
of an obstructing ulcer, regardless of the situation of 
the lesion is usually diffusely spread out over the epi- 
gastnum Uncomplicated peptic ulcer probably indi- 
cates Its presence as a vnsceral phenomenon which 
asserts itself over the splanchnic nerves The pro- 
jecting pam of perforating peptic ulcers is probably 
the result of direct stimulation of the somatic nerv'es, 
wnth a relay of these impulses as pam into the pc- 
npheral or cutaneous branches of such nerv es 

It IS conceivable that the distortion of the approved 
ulcer syrndrome m such instances is influenced by the 
accumulation of impulses of varyung intensity over both 
the splanchnic plexuses of nerves and over the somatic 
nen es 

C G Sutherland, M D 

Radiographic Studies of the Vascularization of the 
Blood Supply of the Ileo-ceco-colic Region m Man 
Eugemo Rebustello Arch di Radiol . 1934, 10, 6S2 
The author here summarizes some observations he 
made on the blood supply of the ileo-ceco-coltc region 
m 60 subjects, varying from full term babies to adults 
of both sexes, and illustrates radiographically the usual 
distribution of the vessels and some of their anomahes 

E T Leddv M D 

GENITO-URINARY TRACT (DIAGNOSIS) 

Comparison of the Urinary Tract m Pregnancy and 
Pelvic Tumors Edgar C Baker and John S Lewis 
Jr Jour Am Med Assn , March 9, 1935, 104, 812- 
815 

The study by intravenous dyes of the urinary tract 
m pregnancy meets ideal conditions It is known that 
intravenous urography succeeds best when a certain 
degree of obstruction between the ladney and the blad- 
der co-exists with a fair to good excretory function of 
the kidneys Studies have revealed a high degree of 
dilatation of the upper urmary tract This dilatation 
IS more marked on the nght side It was early ap- 
parent that the posiUon of the fetus had no effect on the 
dilatation No real dilataUon occurred until the uterus 
rose into the abdomen, it was more pronounced after 
the fourth month until close to term, when it appeared 
to subside slightly m some cases At the third month 
however, the upper tract on the nght side showed 
better filling with the excreted dye than is usually seen 
in normal, non pregnant paUents The stasis thus 
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demonstrated helps to explain the frequency of pyelitis 
or unnarj infection in pregnanej 

Roentgenograms token in the oblique positions 
showed clcarl> the relation of the sigmoid to the lower 
left ureter The authors feel that the torsion of the 
uterus to the nght is due to the sigmoid, and it seems a 
logical explanation of the cause of the rather marked 
nght sided preponderance of unnarj dilatation The 
sigmoid protects the left ureter and probabl) is the 
cause of the torsion of the uterus, with resultant in- 
creased pressure on the nght ureter Comparative 
studies of fibromas and ovanan cjsts supported the 
mechanical obstructne theory 

Charles G Sutherlakd, M D 

GENITO URINARY TRACT (THERAPY) 

Bilateral Unnary Calculi wth Special Reference to 
TherapeuUc Problems Alexander R Stevens Jour 
Am Med Assn Apnl 13 1935,104,1280-1205 

The therapeutic problems peculiar to bilateral unnarj 
calculi are not solved bj the application of stated for- 
mulas In clinical uork one must secure data as com- 
plete as possible concerning the patient in general and 
lus unnary tract in particular The size and location 
of all calculi should be known, whether or not thej 
obstruct as well ns the total renal function, the rclabve 
function of the tivo kidnej s, and the presence or absence 
and degree of infection of both kidneys There is no 
dependable method of dissolving calcub, but stones may 
pass spontaneously through the renal channels or be 
removed by operation 

Large, non infected non-obstructing symptomless 
stag horn calculi arc usually left alone Also, there is 
questionable advantage in trying to remove a large mass 
of non-obstructing, symptomless small stones oc- 
cupying an entire kidney There is no hurry m 
operatmg for small symptomless stones in a kidney 
even m the presence of low grade infection whereas 
one does not dare wait long for the spontaneous passage 
of ureteral calcub associated with unnary infection. 
Relief of obstruction by a ureteral catheter if possible, 
is usually a relatively harmless procedure, it may give 
temporary relief from symptoms and danger may be 
followed by spontaneous passage of a calculus Ure- 
terotomy IS one of the least dangerous mayor operations 
Pyelotomy entails an added risk and nephrotomy par- 
ticularly if extensive is decidedly more dangerous 
As a rule ureterotomy and pyelotomy cause no im- 
mediate or remote declme of renal function whereas 
in some cases nephrotomy has been followed by a 
decided though perhaps transient retention of non 
protein mtrogen in the blood withm a week or ten days 
Secondary hemorrhages and acute kidney infections 
when they do occur after operation are usually en 
countered after nephrotomy mcisions and not after 
pyelotomy The more nearly complete unnary ob 
stniction IS, the more rapidly will kidney myury occur 
The greater this injury the less the return to funcUon is 

to be antiapated following operation 

The data of 35 operative cases are reviewed, largely to 


illustrate the fallibihty of commonly accepted’rales. 
One should seek improvement of renal functio^ pn 
manly, and eventually control of infection and allevii 
tion of symptoms 

Charles G Sutherland, M D 

GYNECOLOGY AND OBSTETRICS 

Sterility and the X rays Max Huhner Jour Am. 
Med Assn , May 18 1936, 104, 1808 1809 
X rays in sufficient doses mterfere with the sper 
matogeme function of the testicle or destroy it entirely 
It must be recognized that different testicles react differ 
cntly to the influence of the x rays, some being more 
sensitive than others, so that what might be adequate 
protection in some cases would not at all be for others 
The author reviews four positive cases and two doubt 
ful ones, in which, m treatment for various conditions 
dermatologists had produced stenhtj and concludes 
that in some cases the testicles are so sensitive to the 
action of the x rays that doses which are ordinarily con 
sidered harmless may cause stenhty The protective 
devices ordmanly employed to shield the testicles may 
not be adequate enough to prevent harm 

C G Sutherland M D 

HEART AND VASCULAR SYSTEM 

The Relation of the Shape of the Heart to the Shape 
of the Chest, with Special Reference to the Antero- 
postenor Dimension and the Morphology of Various 
Normal Heart Types A Contribution to the Question 
of Accuracy of Ordinary Roentgenological Methods of 
Heart Measurement H Roesler Am Jour Roect 
genol and Rad Ther , October 1934, 32, 464-488 
The matenal presented m this article is based on 
orthodiagraphic measurements of the heart and chest 
in 160 normal mdividuals (without sternal depression) 
with special attention bemg directed to depth measure- 
ments and ratios m an eff^ort to more accurately esti 
mate cardiac volume and thereby make roentgenologic 
measurements more anatomically accurate and clini- 
cally effective. 

Measurements for the adolescent and adult groups 
showed no appreaable differences Ratios between 
heart diameters, chest diameters, and heart-chest 
ratios were very sumlar for the two sexes In men the 
average anteroposterior diameter was 8 7 cm , the 
normal range bemg 6 7 to 10 7, m women the average 
was 7 8 cm with a normal variation from 6 3 to 9 6 
Expressed in percentages the ratio of heart depth to 
heart transverse diameter was 73 6 per cent for men 
and 71 8 per cent for women The ratio of heart 
depth to the oblique heart diameter was 67 4 per cent 
for men and 64 1 per cent for women 
A close relationship was demonstrated to exist 
between the heart and chest a flatter broader, longer 
heart being found m the flat chest and a deeper 
narrower shorter heart m a narrow chest 

Chest measurement ratios showed the average 
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anteropostenor dianietcr (sternum to ^ ertcbra) to be 
41 6 per cent of tUe awrage trans\ erse diameter 

iTien roentgen studies of the heart are made in one 
position onb, the following possibilities may occur 
two hearts of different volumes niaj give identical 
Imcar or area figures, or two hearts of equal volume 
maj givu; different linear and area figures 

J E Habbe, M D 


An Aneurj’sra of the Pulmonarj Arterj Georg 
Sterner R6ntgenpra\is, March, 1935, 7, 16S-174 
Only a few cases of aneurysm of the pulmonary artery 
have been desenbed There are two types of these 
aneurysms (1) multiple aneurysms, which are very' 
rare, and (2) aneurysm of the conus, which is some- 
times very hard to differenbate from diffuse widenmg 
due to emphysema, mitral stenosis, pneumothorax, etc 
A few cases of aneurysm have been described in whicli 
there wss not only mvotvement of the main artery, but 
also of the secondary branches One such case is de- 
scribed m detail The heart was markedly enlarged, 
the pulmonary conus was v ery prominent and beside it 
there was another semilunar shadow which pulsated, 
on obhque films there was a very defimte aneurysm of 
the pulmonary artery In this case an open duct, pos 
sibly combmed with a septum defect, was the cause for 
the aneurysm the author believes 

Hans W Hefke, M D 

HIP JOINT 

Coxa Magna A Condition of the Hip Related to 
Coxa Plana Albert B Ferguson and M Beckett 
Howorth Jour Am Med Assn , March 9 1935 104, 
808-812 

The common type of coxa plana is a nutritional dis 
turbance of the uppier femoral epiphy sis due to a certain 
degree of interference with its cuculation by sclerotic 
changes about the femoral neck The sclerosis is the 
result of a precedmg inflammation at the jomt UTien 
there is a circulatory disturbance of this kmd not suffi- 
ciently severe to produce coxa plana, there may be 
enlargement of the femoral head and neck without 
other noteworthy changes These cases present the 
chnical features of coxa plana but are characterized 
roentgenographically by enlargement of the femoral 
head and neck instead of by flattemng and irregular 
ossification of the head This condition is designated 
coxa magna 

The physical signs in the authors’ cases resembled 
those of coxa plana Roentgenographic examination 
revealed a broademng of the femoral head and neck 
vary mg from one sixteenth to five-sixteenths of an 
inch The cartilagmous jomt space was wide m four 
instances normal m seven and thm in two The 
capsule of the joint appeared distended m six hips and 
not distended m seven The broaduung of the head 
and neck tended to increase for a v’arynng time, while 
the other changes tended to rev ert to normal 
The treatment of coxa magna should be rest m bed 
without immobilization and removal of foci of infection 
Charles G Sutherland, M D 


HODGKIN’S DISEASE (THERAPY) 

Lymphoblastoma with Paraplegia and Prolonged 
Irradiation L F WTieatley Jour Am Med Assn , 
Feb 9, 1936, 104, 460, 461 
This IS a report of a case of lymphoblastoma (Hodg- 
kin’s tyqic) in a girl first observed at the age of twelve 
At the age of nine she had mumps m the left parotid 
region A year later, an enlarged cervical gland was 
removed from the same side Still another year later 
there was a recurrence, and a biopsy at this time was 
reported as showung tuberculosis Routine examina- 
tion at the sanitarium to which she was sent revealed 
a mediastinal tumor, and a biopsy at this tune revealed 
the lesion to be a slow growing lymphoblastoma, she 
was referred for radiation therapy The mediastmal 
growth entuely disappeared following treatment at 
this lime Intermittent treatments controlled recur- 
rences After a SLx-year period she developed partial 
paraplegia Heavy irradiation over the dorsal spme 
controlled the condition in that region for about one 
and a half years, she was apparently m a normal con- 
dition at the end of six months, when it returned, 
causing the death of the patient An extradural mass 
was found at necropsy 

C G Sutherland, M D 

LEAD POISONING 

Epidemiology of Lead Poisoning A J Lanza 
Jour Am Med Assn, Jan 12,1935,104,85-87 

Inhalation and ingestion are the two routes by which 
lead gets into the system, and the first is the more un- 
ponant In the mam, industrial poisoning is due to 
inhalation and non mdustnal poisomng to ingestion 
Water supphes conducted through lead pipes have been 
an important source of commumty poisomng The 
greater the carbon dioxide content of the water, the 
more readily lead was earned mto solution Numerous 
instances have been reported of lead poisomng due to 
home fermentmg and distillmg of wmes, beers, ciders, 
and similar beverages m utensils glazed with a lead 
compound Lead was used to counterbalance a gnnd- 
mg wheel m a flour mill, with the result that the flour 
was impregnated with fine particles of metalhc lead, 
poisomng a number of persons Poisomng resulted 
from the metallic foil in which snuff wras wrapped The 
use of discarded storage battery cases for fuel resulted 
in several epidemics of lead poisomng Lead poisoning 
from paint on verandas and radmgs where chddren 
played has been described In Japan, the use of lead- 
containmg toilet powders has caused widespread lead 
poisoning in both infants and mothers 

C G Sutherland, M D 


The Biochemical Behavior of Lead in the Body 
Joseph C Aub Jour Am Med Assn , Jan 12, 1935 
104, 87-90 

In the last ten years, a great deal of work has ap- 
peared on the subject of the biochemistry of lead In 
regard to absorption there is little new important evi- 
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dence The cvpcnence in industry confirms the labora- 
tory finding that lead \%hich is inhaled is far more toxic 
than lead which is swalloiied The prevailing opinion 
has long been that lead is carried as an albuminate but 
experiments and blood studies have offered convincing 
evidence that lead is precipitated in the bonas as the 
lerj insoluble tertiary lead phosphate and earned in 
the blood as the more soluble di lead phosphate In a 
chermcal s>’stem ns complicated as blood plasma an 
equilibrium of several chemical compounds is not un 
reasonable An> of these compounds might remain 
ionized and dispersed in the presence of plasma proteins 
If larger quantities of lead arc inhaled sivalloned or 
injected excretion does not maintain an equihbnum 
and lead becomes stored Once lead is absorbed 
there is a charactenstic distribution m tissues which is 
approximatelj the same for inorganic, organic or 
colloidal lead, no matter uhat the route of absorption 
It IS dislnbutcd throughout the nsccra, but to the 
greatest extent in the liver spleen, and Lidneys, im 
mediately folloinng absorption After a few days, 
hoiicvcr, It graduallj collects almost entirelj in the 
bones The problem of treating lead poisoning is the 
problem of controlling the deposit and excretion of lead 
from this skeletal storehouse 

If rapid deleadmg is to be avoided it is necessary 
simplj to give a large calcium intake in the diet This 
lowers the body s demands on calcium stores, and the 
only excretion of bone calcium (and lead) comes from 
the normal metabolism of the bones Obviously, this 
is the method that should be used during any toxic lead 
episode 

After the episode has subsided m the author s e.xpe 
nence, a vigorous course of deleadmg is usually followed 
by a prompt recovery to normal health 

C G Sutherland M D 

LEUKEMIA 

The Differential Diagnosis of the Leukemic States, 
with Particular Reference to the Immature Cell Types 
Roy R Kracke and Hortense Garver Jour Am Med 
Assn , March 2, 1936, 104, 097-702 

Until the second decade of the twentieth century 
there were recogmzed only two types of leukemia 
myeloid, arising from the bone marrow, and lymphatic, 
having Its origin in the lymphoid tissue The recog 
mtion of a third type of leukemia mvolvmg the mono- 
cytic cells has engendered new ideas concermng the 
ongm and classification of blood cells All blood cells 
have their ongm from the mesenchymal cell of the meso- 
dermal layer in the embryo From this pomt opimons 
diverge m many directions 

It IS virtually impossible to distmguish between the 
various types of leukoblasts with ordmary staining 
methods or even with vital stammg Cases of chrome 
leukemias can be diagnosed easily as well as acute 
forms provided the total white cell count is defimtely 
increased, with a preponderance of blast cells The 
leukemic states in which the total number of 
cells IE normal or below normal offer considerable diffi- 
culty m diagnosis both clmically and hematologically 


and are apt to be confused with vanous leukopenic 
diseases 

The most reliable criterion for the diagnosis of any 
leukemia is a preponderance of immature cells regard 
less of the total number Studies on a large number of 
cases of monocytic leukemia that are filed in the Hemato- 
logical Registry indicate that the chief cell type has 
Its origin in the bone marrow and adds further cvi 
dcnce that monocytic leukemia is but an atypical phase 
of myelogenous leukemia 

Charles G Sutherland M D 


Leukemia Its Diagnosis and Treatment Nathan 
Rosenthal and William Hams Jour Am Med Assn , 
March 2 1935, 104, 702-706 
Leukemia has heretofore been regarded as a disorder 
characterized by a persistent increase in the number of 
white blood cells According to the present concept of 
the disease however an increase in the number of 
white cells is not an essential diagnostic factor 
The authors classify 455 cases seen in hospital and 
pnvate practice over a penod of fifteen years and dis 
cuss the blood picture symptomatic vanations and 
differential diagnosis A typical case of leukemia, 
cither acute or chronic is usually differentiated by the 
presence of an increased number of white blood cells as 
well as mature or premature leukocytes However 
difficulty in diagnosis may be encountered m cases of 
leukopemc leukemia m which the number of leukocytes 
IS normal or profoundly reduced Such cases when 
admitted to the hospital, are sometunes diagnosed as 
pernicious anemia purpura hemorrhagica, agranulo- 
cytosis, subacute endocarditis splemc anemia or other 
disorders 

Radiotherapy is the most satisfactory method of 
treatment of greatest therapeutic value in chronic 
myeloid and chrome lymphoid leukeima Radium in 
the form of surface apphcation or packs is used only in 
the event that roentgen therapy is not available or m 
patients who cannot be moved from their homes 

The marked radiosensitivity of leukemic tissue and 
the labihty of the blood count necessitate extreme 
caution In general marked reactions should be 
avoided and rapid regressions of leukemic deposits 
should not be sought In the authors senes the areas 
treated were the spleen in myeloid cases and palpable 
lymph nodes and spleen in the lymphoid cases Occa- 
sionally the long bones or the fiat bones were irradiated 
but the response appeared to be somewhat slower 
The effect of roentgen treatment is measured by the 
degree of symptomaUc improvement la favorable 
cases there is a rise in the hemoglobin and an increase 
m the red blood cells a response that occurs more 
rapidly m myeloid cases In lymphoid leukemias the 
improvement is not so marked After the first senes of 
roentgen treatments the blood picture may return to 
normal particularly in chronic forms and it may re 
main so for a vanable penod — from a few weeks to nine 
months The symptomaUc improvement however 
may be of longer duration AddiUonal treatment m 
their cases proved less successful In Ume patients 
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become more resistant to the treatment and, as the 
disease progresses, do not tolerate it well 

Charles G Sutherland M D 

THE LUNGS 

Results of X ray Chest Examinations Among 2,600 
Workers m a HeaxT Industrj Louis M Warfield 
Industrial Medicine, June, 1935, 4, 302-306 
Tiventj fixe hundred workers in a large industv lo- 
cated m a small aty near Mdwaukee Wisconsin which 
employ s 3,600 men and a few w omen, recently equipped 
a roentgen department and began a study of the chests 
of its employees The plant has two foundnes, ma- 
chine shops, etc 

It was decided that a smgle postero anterior film 
taken at 6 feet 75 to 80 K V 100 ma , Vio second ex- 
posure would meet most requirements If flat films 
proved inadequate, stereo sets were made 

In the two foundnes 091 chests were examined, the 
men ranging from IS to 80 y ears Scattered cases of 
siUcosis were found in sex’eral of the machine shops, 
but m cxery case the past occupational history revealed 
that the mdivndual had worked m copper or iron mines 
for from 10 to 37 years The silicosis cases found 
among the 2,500 examined (indudmg 113 women) were 
found m the foundnes, boiler shops, brass foundry and 
forge shop The cases outside of the foundnes were 
found to be V cry mild and not of any significance 

After exanunmg over 4,000 chest films dunng the 
last 18 months the wnter feels that the flat film is 
quite satisfactory 

The most striking companson shown in these cxami 
nations IS the evndent difference between the lesions 
produced by silica inhalation m the foundry workers 
and m gramtc-cutters The only comparable con 
glomerate lesions were those found in sand blasters 
and gramte-cutters There were none of the masstve 
tnfillralions seen among the S^OO workers of this series 
[Abstractor’s italics ] 

It IS exceedingly doubtful if the most expert roent- 
genologist can make a certain diagnosis of the so-called 
first stage silicosis even if he has the occupational his- 
tory of the subject of the exammation (Abstractor 
agrees with this and savs Amen ’ to it j It is well 
recognized that hilum shadows are so ranable in size 
and density m normal lungs that opinions based upon 
hilum appearances are likely to be incorrect The 
added entenon of the first stage namely more fibro 
SIS than normal ’ is also a hmber reed to hold up an 
opinion 

The only case of activ e tuberculosis seen was in a man 
38 years old who applied for work in the foundry and 
who had been a core worker m other foundnes for 18 
years He showed no evndence of silicosis With 
pulmonary tuberculosis so indesprcad and wnth en- 
dcncc of childhood healed infection m 100 per cent in 
this study It seems strange that none of the 091 foun 
dry workers examined showed active tuberculosis 
There is no evidence that tuberculosis m the presence 
of mild or moderately sev ere silicosis heals as it usually 
docs m non silicotic lungs 


This raises the question of the accuracy of the widely 
accepted view that sibcosis activates tuberculosis 
Animal expenments seem qmte conclusive, but we 
must bear in mind that, however carefully anunal ex- 
periments are performed, conclusions drawn from these 
experiments can be true only for the animal treated m 
that particular way One has no nght to conclude that 
because animals react under artificially created condi 
tions, humans will react similarly under natural and 
widely different conditions 

A further interesting observation is that increased 
linear markings and beading of the linear markings 
were not found m the silicotic lungs but in the lungs in 
which healed calcified nodules presumably due to 
tuberculosis, were present Silicosis is probably not 
the cause of the increased linear markings, but tu 
berculosis is 

Individual predisposition plays an important part 
One 76 year-old iron moulder (for 52 years) showed 
very mild silicotic lesions Another (60 years old), 
who had worked in Michigan iron mines for 25 years 
and afterwards in a foundry for seven years, had lungs 
which showed only moderate nodular lesions Another 
(61 years old) had been a moulder for 34 years with no 
lung signs of silicosis A man of 47 has been a chipper 
of castings for 29 years, with lungs normal One 
man, aged 80, a chipper for 22 y ears, had no lesions 
On the other hand four men between 20 and 39, all 
of whom had begun work before they were 18, showed 
very early signs of silicosis 

Of the 2,500 films examined, 2,355 were negative 
for silicosis Of the 691 foundry workers, 562 were 
negative. Among the 2,500, there vras one case of 
complete situs transversus. and three cases of eventra- 
tion of the left leaf of the diaphragm There was one 
case of bronchiectasis and one individual had a mass 
m the hilum which w-as thought to be mahgnant 
Examination of 2,500 flat films showed 627 men with 
some abnormal findings, the great majonty of which 
were compatible with good health and abihty to work 
Of 691 foundry workers, 129 had demonstrable silicosis 
I S Trostler, M D 


The Roentgenologic Diagnosis of Chrome Pulmonary 
Emphysema Waller W Fray Am Jour Roent- 
genol and Rad Ther , July 1934 32,11-22 
The roentgenologic findings m emphysema may vary 
considerably Signs which have been considered of 
value are (1) increased space between the heart and 
sternum, which remains essentially unaltered during 
inspiration and expiration, (2) low flattened diaphragm 
with limited mobility, (3) increased prominence of 
pulmonary marking m the penpheral lung zone, 

(4) general increase in bnlliancy of the lung fields^ 

(5) diaphragmatic folds, and (6) irregular dilataUons 
of bronchi after hpiodol injections The writer made 
careful comparaUv^e studies of the fluoroscopic and 
radiographic findings of 52 normal and 52 emphy- 
sematous individuals, the radiographic data being 
obtamed from routine postero-antenor and left antenor 
oblique films The important roentgenoscopic findmgs 
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ore (1) unchaagcd radiolucencj of lung fields during 
the respiratory cycle, (2) clear definition of the dia- 
phragm at the end of maximum expiration The 
rocntgenographic findings are more numerous and 
enable One of the most reliable is that of a Ion 
"thoracic index" (a figure obtained from the tiro 
abo\ c mentioned films, by dividing the transverse 
diameter of the clicst at the lei cl of the base of the 
heart on the postero anterior film bj the transverse 
diameter on the left oblique film) In the normal, this 
ratio vanes from 0 90 to 1 20 (aieragc 1 10) while m 
emphysema the range ivas from 0 85 to 1 07 (aicmgc 
0 90) Thoracic llanng is another fairly constant sign 
Low position of the diaphragm increased bnthancy of 
the lung fields, and penphcral lung markings were not 
found to be reliable signs m this senes of cases 

J E Hadde, M D 

Pulmonary Mamfcstations In Human Tularemia 
A Chmcal Study Based on 35 Unsclcctcd Casts 
Staigc D Blackford Jour Am Med Assn , March 10 
1935, 104, 891-S95 

Pulmonary Manifestations in Human Tularemia 
A Roentgenologic Study Based on 34 Unsclcctcd Cases 
Vincent W Archer Staige D Blackford, and James E 
Wissler Jour Am Med Assn , lllarch 10, 1935, 104, 
895-898 

Tularemia aflectcd the thoracic viscera in a high 
percentage of cases which came to necropsy, this 
study demonstrates that plcuropulmonary infections 
arc frequent in patients who recover from the disease 
Clinical methods detected lung or pleural involvement 
in approximately half of this unsclcctcd senes and 
roentgenograms revealed abnormalities m the chest in 
more than 90 per cent of their cases 

Chest films were token in 34 of 35 cases at some time 
subsequent to the inoculation m 18 patients dimng the 


expiration If the density is caused by flmd, there is no 
change m its appearance on these two films if caused 
b> atelectasis it enlarges and brightens up" due to a 
relative mflation wnth forced expiration (Kicutzfuch s 
phenomenon) If the density is at the base, a special 
supplementary film should be taken with the subject 
If mg on the good side for areas of atelectasis are 
gonerallj inflated in the higher lung 

J E Habbe, M D 


Exudates of the Pfeura and Focal Pneumonias in 
Abdommal Diseases Ladislaus Udvardy R5nt- 
genpravts December 1934, 6, 785-792 
Disease processes in the abdomen ma> and often do 
fead to secondary changes in the base of the flings and 
in the pleura The diaphragm has many lymphatics 
which allow the migration of such processes from the 
abdomen into the chest If an infection spreads from 
the abdomen mto the chest the eostopbremc angle is 
usually obliterated by a small exudate and there are 
intensive broad long horizontal bands visible m roent 
genograms of the chest which are usually situated just 
above the diaphragm These shadows represent a 
fibrous pleurisy The pleuntic changes are almost al 
WES’S on the same side as the primary disease m the ab- 
domen Processes m the mid abdomen (as, for 
instance, a pancreatitis) may cause pleuritic symptoms 
on both sides Cases with typical roentgenologic sytnp 
toms are described carcinoma of the ovaiy caremoraa 
of the cecum purulent cholecystitis chrome abscess ol 
the gall bladder, advanced cirrhosis of the hver, ap 
pendiccal abscess and pancreatitis Sometimes there 
IS not only a transmitted pleurisy , but also broncho- 
pneumonia The horizontal pleuntic thickenmg dis 
appears after the pnmary disease m the abdomen has 


healed 


Hans W Hefke, M D 


active stage of the disease, eight of these returning after 
recovery for further roentgen examination Roent 
genograms after recovery were made in 10 of the re 
maining cases Seven showed pulmonary consolida 
tion, seven peribronchial thickening three pleural 
effusion and one nodular infiltration The residual 
changes were (I) increased fibrosis and (2) an ap 
parent mcrease in calcification 

Crari-es G Sutherland, M D 

Is it Empyema or Collapsed Lung? Ephraim Korol 
Am Jour Roentgenol and Rad Ther August, 1934, 
32 198-205 

The roentgenologic recogmtion of the development 
of an empyema occurrmg in the course of a chrome lung 
disease presents great difficulties because of fibrosis 
atelectasis, and adhesions usually being present 
Five cases are presented to illustrate the great likelihood 
of suggestive clinical and roentgenologic findings not 
being confirmed by operative or postmortem studies 

Two special radiographic diagnostic procedures are 
recommended for this type of case In cases m which 
the suspected empyema or atelectasis is apical 
genograms should be made m deep inspiration and deep 


Silicosis and Primary Carcinoma of the Bronchus 
Report of Case M James Fine and James V Jaso 
Jour Am Med Assn , Jan 5 1935 104, 40-43 

This IS a case report concerned with chalieosis or 
silicosis The authors subdivide pneumonocomosis 
into (1) anthracosis (due to the inhalation of coal 
dust) (2) siderosis (foUowmg the inhalation of iron 
and steel dust and (3) chalieosis or sihcosis (resulting 
from the inhalation of stone dust) 

The patient was referred to the chest clmic with a 
diagnosis of advanced pulmonary tuberculosis He had 
been a stone cutter for 20 y ears and had abandoned his 
work three years before because of increasing dyspnea 
On admission to the hospital, the dyspnea was severe 
enough to requue oxygen therapy The patient died 
within two months Necropsy revealed a co existent 
carcinoma and sihcosis 

C G Sutherland, M D 

the mediastinum 

Mediastimtis Karl Kornblum and Leshe H Os 
mond Am Jour Roentgenol and Rad Ther July 
1934 32, 23-42 

This diagnosis Is difficult to make and only by the 
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combination of the cUmcal and roentgenologic findings 
can anj degree of accumet be reached The disease is 
either inflammalorv or neoplastic in nature 

Anatormcall} , the mediastinum conununicates mth 
the nech, retropcntoneal tissues, areolar tissue between 
the panetal pleura and sides of \ertebrtc, the space 
bclireen the nbs and panetal pleura antenorlj , lungs 
and region betneen pleura and lung Thus comphea 
tions of vanous sorts maj ansc, and the infection 
spread from the mediastinum to the communicating 
regions and viu versa 

Usuallj, the condition is secondan, and b> exten- 
sion, although also from trauma, metastasis, and hemat- 
ogenous spread It maj be acute or chronic, diffuse 
or localized, suppuratue or non-suppurali\ c The 
latter is rarely recognized The acute suppurative 
ma> follow a foreign bodj in the esophagus the trachea 
or bronchi Chrome mediastmitis is not uncommon 
It freqnently follows pencarditis and results in ad- 
hesions between the mediastinum and pericardium 
The most common cause is tuberculosis, sj-philis, 
actmom) cosis and Hodgkin s also occur 
The cardinal symptoms are cough, pain, and d> spnea, 
but many others may be present, in some, especiall> 
chronic, the sjunploras maj be absent 

Roentgen examination is the best means of detecting 
the disease, although considerable difficult> is cncoun 
tcred Usuallj there is a bilateral general widemng of 
the raediastmura In the acute localized suppuratirc 
form, a fluid level, if exammation is made m a sitting 
position maj be seen m addition to the general mden- 
ing In the chrome, the contour is somewhat irregular 
and indistinct, and the trachea and bronchi may be 
distorted Evidence of compression of the lung is 
usually present The esophagus may show changes in 
Its contour Fluoroscopicallj , the heart is fixed in 
both phases of respiration, at times an upivard tug of 
It being present on deep inspiration The localized 
tuberculous form maj show calcification 

S M Atkins M D 


PARATHYROID GLANDS 

Roentgen Thcrapj of Hyperparathj-roidism Edwin 
A Memtt and Edgar M MePeak Am Jour Roent- 
genol and Rad Ther , July, 1934 32, 72-Sl 

Osteitis fibrosa cj'stica (r on Recklinghausen s dis 
ease) is now known to be caused by hjTierparathj - 
roidism Such other bone diseases as Paget s ankj los- 
ing poljanhnlis, multiple mjeloma and giant-cell 
tumor maj also be of endocrine ongin although ap 
parentlj not due to pure parathjToid dj sfunction 
son Recklinghausen’s disease occurs most commonlj 
m females betiveen the ages of 30 and 00 years The 
cardinal sjunploms are pain weakness, weight loss loss 
of appetite, and constipation Occasionally there is 
detation of temperature, and postural abnormalities 
arc the rule in late cases Blood calcium is usually 
elevated and scrum inorganic phosphorus decreased 


with increase of both calcium and phosphorus in the 
unne, hence renal calculi are frequently found The 
multiple areas of cjstic thinning of the bones commonlj 
involve the metaphjseal regions of long tubular bones, 
while the vertebral bodies show compression fractures 
YTiile there are a number of cases on record of 
surgical cure of one or more of the parathyroid glands, 
there is no satisfactorj medical treatment The au- 
thors recommend radiation therapj over the para- 
thjToids as a more conserv'ativc procedure, which may 
nev erthdess prove equally as effcctiv e, particularly m 
view of the wide variation in the amount and location 
of the parathjroid tissue Six cases of cjstic bone 
disease with findings more or less charactcnstic of 
hyperparathyroidism have been treated by conserva- 
tive radiation (usmg 140,000 volts, 6 mni A1 filtration 
10 X 15 cm fields, exposures of 240 r per field measured 
m air, each of four fields mcludmg either side of the 
neck antenorly, the upper thorax anteriorly and the 
neck posteriorly being exposed at intervals of three 
weeks between each senes), with cure or defimte im- 
provement being obtained in every case 'The authors 
have never encountered personallj or found m the 
literature a case of tetany following roentgen therapy 
for anj disease process in the neck, and therefore feel 
that the treatment can be recommended as being en- 
tireij free of danger and as being on the same rational 
basis as that of ovanan, pituitarj , thjroid, or other 
internal glandular dysfunctions 

J E Habbe, M D 


PEPTIC ULCER 

The Treatment of Perforated ‘ Peptic” Ulcers 
Hugh H Trout Jour Am Med Assn , Jan 5 1936, 
104,6-9 

This paper deals only with the acute perforatmg ulcer 
that demands immediate operation Surgery offers 
the best hope of recov ery The t jqie of closure is a 
somewhat different problem m each mdmdual case 
Drainage of the pentoneal cavity should be avoided if 
possible Continuous gastnc suction through a nasal 
tube has decreased the mdications for an immediate 
gastro enterostomj Partial gastnc resection is the 
operation of choice m those cases of perforation of the 
stomach or duodenum which are assoaated with mas- 
sive hemorrhage 

C G Sutherland, M D 

RADIATION EFFECTS 

Phjsical Aspects of Vanous Qualities of RadiaUon 
Robert S Landauer Am Jour Roentgenol and 
Rad Thcr , August, 1934 32, 235-238 
Draper s fundamental law of photo-chemisto states 
that onlj that radiation which is absorbed produces 
anj chemical action As a corollarj , it can be stated 
that onlj that radiation which is absorbed produces 
anj biologic action Furthermore, it can be assumed 


256 


RAraOLOGy 


that in cases in which radiation is beneficial to (issue, 
the greater the quantilj of radiation absorbed the 
greater the beneficial effect 

The major premise of this article is that regardless 
of how 'hard" the radiation, it is impossible to shoot 
through’ a lesion, and, contersely, the harder the 
radiation the larger the absorbed depth dose Lan 
daucr points out that \ ra> intensitj measuring in 
struments whether used to determine surface or depth 
doses do not measure that radiation 'passing through " 
but do measure the dose absorbed at the measured 
depth Some workers would explain the difference in 
the crj thema dose measured in roentgens for different 
C|uafities of radiation cntircl 3 on the differenee in rate 
of administration while others believe that under 
certain conditions the effects of equal quantities of radia 
tion of different wace lengths are different Jrandauer 
has compared the roentgen pcr-minute output of the 
200 K V mechanicallj rectified transformer, the GOO 
K V transformer and the radium bomb, and their 
respectne depth doses and has found the 000 KV 
transformer to gne the most efficient depth dose in the 
most economic intercal of titre 

J E Hadbb hlD 

ROENTGEN-RAY BURNS AND 
INJURIES 

Burns Produced bj Radio Short Wave and Ultra 
short Wave Therapy and Their Prevention David H 
Kling With an Additional Case Report of a Severe 
Burn by George 0 Berg Jour Am Med Assn , 
June 1, 1035, 104, 1981-1934 
Abstracts of the histones of six cases m which burns 
dev eloped in the course of radio short wave and ultra- 
short wave therapy are given Three had second dc 
gree burns and three showed third degree burns vnth 
extensive destruction eventually necessitatmg skin 
grafts In e-xpenmcntal work burns were produced in 
rats, ranging from edema to gangrene and loss of ears, 
limbs, and tails 

The wndely circulated assumption that the use of 
condenser electrodes in short and ultra short wave 
therapy excludes burns and simplifies the technic is a 
dangerous fallacy Sufficient energy proper elec- 
trodes and distance from the skin absorption of per 
spiration and constant control of patient and appara- 
tus are imperative in order to prevent damage and 
derive the benefits of short and ultra short wave therapj' 
Charles G Sutherland M D 

ROENTGEN-RAY THERAPY 

The Roentgen Therapy of Tuberculous Lympha- 
denitis and Orchiepididymitis Bruno Faccini Arch 
di Radiol , September October 1934 10, 574-581 

From the excellent results obtamed m these cases, 
Faccini is of the opinion that surgery should be aban- 
doned for both of these diseases and that the method 

of choice IS roentgen therapy . - „ 

E T Lkddv , M D 


THE SPINE 

Dislocations of the Cervical Spine Some Predixpos 
ing Causes Theodore P Brookes Jour Am Med 
Assn March 10, 1935 104, 902-905 

Reviewing a senes of 05 cases of traumatic disloca 
tions of the neck the author was impressed with the 
presence of systemic predisposing causes m a certain 
small group As a toxic predisposition, alcoholism 
headed the list Among destructive bone conditions 
he classified tuberculosis and osteo-arthntis as duect 
causative factors and did not include them w the study 
of traumatic dislocations Three cases developed in 
adults during treatment of other conditions One he 
thought might be of non traumatic ongin, weakened 
soft tissues permitting dislocation with a minimum of 
vnolence Two patients sufferied rotarj dislocation of 
the atlas during treatment by eultists In five cases in 
children during the prodromal stage of an illness careful 
examination revealed that a dislocation of one of the 
vertebra had resulted from a fall 
Roentgenograms, accurately taken and carefully 
interpreted will venfy the clinical observations in a 
majonty of instances Routine roentgenograms call 
for three exposures lateral of the cervical spine and 
two anteropostenor views of which one is taken 
through the open mouth to show the first two verte- 
brte Trcquently, additional obhque views are re- 
quired to show the articular processes 

Charles G Sutherland hi D 

THE STOAIACH 

Peroral Gastroscopy, Includmg Examination of the 
Supradiaphragmatic Stomach Chevaher Jackson and 
Chevalier L Jackson Jotir^Am Med Assn Jan 2C, 
1935 104, 269-274 

There are three methods of gastroscopy one by 
using an open tube another by using a lens system, and 
a third by combimng both the open tube and the lens 
system Each of these methods has its uses and lunita 
tions 

The open tube is of the method required for the re 
moval of foreign bodies and the takmg of specimens of 
tissue for histologic examination It has all the ad 
vantages of lookmg directly at tissues exanuned rather 
than at a lens projected or pnsm deflected image 
l-ens system gastroscopy has the advantage that a 
much larger field of vnsion is available The hmitation 
IS the danger of mtroduction of an instrument present- 
ing no esophageal lumen ahead This danger is ob- 
viated by the introduction of an open tube through 
which a lens system is passed 

Almost all the danger in gastroscopy is associated 
with the msertion through the esophagus, cspeciaUy at 
the cncopharyugeal and diaphragmatic pmch-cocks 
The watchword of safety is find the lumen 

The contra mdications are few and examination is 
indicated m every patient with gastric symptoms for 
diagnosis unless there are over balancing contra mdi- 
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cations Hematcmcsis is a strong indication for gns 
troscopy, a tentatne diagnosis of hj'stencal gastnc 
neurosis is a clear indication for the same, as is an un- 
complicated gastritis 

C, G Sutherland, M D 


Roentgen Diagnosis of Carcinoma at the Cardia 
tVilham H Stewart and H Earl lllick Am Jour 
Roentgenol and Rad Ther , Julj , 1934 32, 43-51 
Cancer of the cardia of the stomach compnses about 
one-SL\tli of the cancers mvohing this organ, and is 
not suspected unless djsphagia is present when it is 
alrcadj inoperable The technic of the roentgen 
examination of the cardia, the roentgen signs and the 
symptoms and differential diagnosis of cancer of this 
region arc desenbed The roentgen signs listed arc 
anj dilatation of the lower esophagus, any abnormal 
retention of banum in the loner esophagus, banura 
passing through the esophagus in a continuous stream, 
narroned esophagus and unchanging canalization 
through tumor, frozen mass from infiltration of loner 
esophagus mass risible in gas bubble or dcformitj 
of latter , distorted rugal pattern or visibility of mass 
b> contracted lumen, banum forking over the mass, 
gastnc hypermotility, esophageal antipenstalsis and 
mcrease m the width of the space between the dia- 
phragm and the fundus 

The authors deplore the e\araination of the stomach 
by phi-sicians whose sole roentgen traimng is the mere 
possession of a machine They urge roentgen c-xamina 
tion when gastnc symptoms arc present 

S M Atkins, M D 

TUBERCULOSIS (PULMONARY) 

From Pathology to Epidemiology in Tuberculosis 
Softening of the Caseous Tubercle and its Results 
Esmond R Long Jour Am Med Assn , May 26, 
1935, 104, 1SS3-18SS 

The problem of softening of the caseous tubercle 
ma> justlj be considered the key problem in tuberculo 
SIS If caseous tubercles did not soften, the disease 
ivould be self limited and would die out with the end of 
the present cases, except for occasional cases de 
pendent on unusual methods of transmission The 
lung IS infected by tubercle bacilli, cellular and subse- 
quently caseous tubercles are formed and some of these 
soften The softened caseous matter is discharged 
mto the bronchioles and aspirated into other parts 
of the lung, with the production of new tubercles, some 
of which in turn soften or it is coughed into the out- 
side world, where other people may be infected As- 
sociated with the softenmg, an extraordinary multiph 
cation of tubercle bacilli occurs At the stage when 
the product of tuberculous infiltration first discharges 
into n bronchus it has us maximum infective power 
Not before, nor again alter, are tubercle bacilh to be 
found in the region concerned in the concentration 
coinadent with softening Softening occurs quite as 
commonly in the absence of IcukocsUcs as in their pres- 
ence The fundamental nature of the process of soften- 


ing IS still unknown It is not equivalent to suppura- 
tion Attempts to put it on an allergic basis have not 
been entirely successful , 

Successful treatment of tuberculosis by lung collapse 
owes Its favorable outcome as much to prevention of 
drainage of liquefjmg tubercles as to the obliteration of 
large cavities Lung collapse, improperly applied, par- 
ticularly with excessive pressure, even when obvious 
cavities are obliterated maj result unfavorably through 
ex-pulsion of highly infective hqucfjmg matter into 
tnbutaiy bronchioles The most appropnate lung 
collapse as far as the softemng tubercle is concerned, 
IS that which stops motion of the lung and partially or 
completely obliterates the small bronchiolar outlets 
from the liqucfymg masses 

Charles G Sutherland M D 


The Declining Death Rate from Tuberculosis m 
Children An Analysis of Tuberculosis Deaths in 
Minnesota from 1915 to 1932 Ruth E Boynton 
Jour Am Med Assn , May 25, 1035 104, 1875-18T8 
There is a great deal of interest both m this country 
and in foreign countries in the prevention of tuber- 
culosis in infants by the use of the BCG vaccine 
Proponents of this method of preventing tuberculosis 
feel that the immimity produced by B C G vaccine 
will reduce the incidence of the disease m infants and 
young children who are intimately exposed to tubercu- 
losis, thus reducing the mortality rate m this age group 
In Minnesota, where BCG vaccination has not been 
tried tuberculosis mortality rates in children are lower 
and have decreased at a more rapid rate than that re- 
ported by Wallgren in Gothenburg Sweden, with the 
use of the BCG vacane The Minnesota rates are 
reviewed m a senes of charts and tables 
The types of tuberculosis causing the greatest 
number of deaths in children m the order of their 
importance were tuberculous meningitis, pulmopary 
tuberculosis and miliary tuberculosis The largest 
number of deaths from tuberculous memngitis occurred 
m children under five y ears of age, and from pulmonary 
tuberculosis m those between 10 and 15 years of age 
The highest mortality rate from both types was found 
in the group under one year of age. The greatest per- 
centage of reduction m mortality in both types is m 
children under one year of age 

Charles G Sutherland, M D 

Tuberculosis among Employees of the Minneapolis 
Schools Francis E Harrmgton, J Arthur Myers, 
and Ida Levine Jour Am Med Assn , May 25, 
1935 104, 1889-1874 

With a feeling that dunng the next five years nearly 
every physican in this country will be called on to take a 
part m actual examinauon of teachers and children for 
tuberculosis or will be consulted by parents and others 
concerning the adviBabibty of or information regarding, 
such examinations, these authors review their expen- 
ences m the survey of the Mmneapolis schools 
Workers in other fields had found that children taught 
by teachers vnth open tuberculosis showed a much 
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higher incidence of iwsitivc lubcrculin reactions than 
those taught bj other teachers Considerable prepara- 
tion for such a survej i\as necessary, proper informa- 
tion had to be furnished vanous groups regarding its 
necessity The procedure iins the administration of 
tuberculin tests and the preparation of x raj films of the 
positive tubercubn reactors, in addition to those a ho 
refused the tuberculin test All manner of objections 
to the test had to be overcome Reports on tuberculin 
test readings and reports on x ray readings were made 
in wnlmg to each individual concerned and forwarded 
under seal making them stnctlj confidential The 
highest reading was 82 per cent positive out of 23 per- 
sons tested, the lowest, 10 per cent positive out of ten 
teachers tested 

The chief advantages of such a survey arc First, 
disease ma> be detected before it has produced sig- 
nificant symptoms and while it can be treated success 
fullj in a short time, thus saving the teacher a long 
penod of inactivnty from work Such cases bj ade- 
quate treatment may be prevented from breaking 
down so as to be a menace to the children and other 
teachers Thus, the cnvnronment as far as tuberculosis 
IS concerned becomes much safer from the standpoint 
both of the teacher and the child Second, compulsory 
cvaminations often lead to investigation on the part of 
the teacher so that she becomes informed concerning 
the contagious nature of tuberculosis Many such 
teachers become enthusiastic workers in the tuberculo- 
sis control program This should lead ultimately to 
the enlistment and the support of great educational 
associations, which wall be a valuable acquisition to the 
forces against tuberculosis 

Charles G Sutherlaitd M D 


Interpretation of Roentgenograms in Pulmonary 
Tuberculosis Henry K Taylor Jour Am Med 
Assn , March 10, 1035, 104, 898-000 

Serial roentgen studies of pathologic changes of 
supennfections and reinfections (secondary) m pul- 
monary tuberculosis reveal that lesions are either 
exudative or productive in character, from the earliest 
time that patients come under observation These 
lesions have a tendency to heal The end result of the 
heahng manifestations m pulmonary tuberculosis 
demonstrable on the roentgen film, permits of a division 
into five types 

The exudative lesion terminates in one of three ways 
(1) It may completely resolve and leave no traces in 
the roentgenogram (2) it may resolve and leave a 
residual of a few fibrotic strands or (3) it may undergo 
caseation and cavity formation The productive 
lesions present themselves in one of two forms (1) 
fibrotic strands with small nodules and (2) fibrosis 
with numerous small cavutations resembling a bronchi- 
ectasis 

The roentgenogmphic study of the pathologic 
changes m tuberculosis reveals a quahtative as weU as a 
quantitative component The pathologic mutations 
observed m serial roentgenograms reveal whether a 


lesion IS bemgn (runnmg mild climcal course) or malig 
nant (runnmg a stormy course metastasizing and 
spreadmg) The malignant are the types that compel 
the use of collapse therapy This information aids m 
determimng prognosis and treatment 

Charles G Sutherlakd M D 

TUMORS (DIAGNOSIS) 

The Roentgen Diagnosis and Treatment of Tumors 
of the Bladder Their Serial Studj with Pneumocysto- 
grams Showing Results of Treatment by Irradiabon 
George E PfahJer and Jacob H Vastine Jour Am 
Med Assn , Feb 23, 1936, 104, 609-612 
Pneumocystography is harmless and painless and 
requires no great amount of paraphernalia It can be 
used in conjunction with cystoscopj , or at times when 
cystoscopy cannot be performed The techmcis given 
in detail, also, the objections to the examination and 
the interpretation of the findmgs by this method are 
discussed In the treatment of small bemgn tumors, 
the authors recommend preliminary irradiation and 
cystoscopic electrocoagulation, followed by an addi 
tional moderate amount of irradiation 
In dealing with large and definitely mahgnant tu 
mors the family physician, the urologist, and the 
radiologist should co-operate m a general plan of treat 
ment to obtam the best results 
The authors believe the treatment should be ar 
ranged with the purpose of overcommg the disease 
completely by irradiation If may be necessary to de 
stray remaining tissue in some by electrocoagulation 
As a result of irradiation one commonly succeeds in 
arresting the hematuria sometimes withm a few days, 
but generally within a few weeks In the more sensi 
five tumors one may expect the entire tumor to dis 
appear 

By means of the pneumocystogram, the progressive 
reduction in size of the tumor may be measured 

C G StmtERLAND M D 


Blood Vessel Tumor of the Spinal Cord m a Boy Aged 
Nme Years with Special Reference to a New Diag- 
nostic Syndrome William C Black and Harold K 
Faber Jour Am Med Assn , May 25, 1635, 104, 
1889-1891 

These authors found record of 63 cases of blood vessel 
tumors and vances of the spinal cord Of this number 
10 per cent were purely arterial or presehfed an arterial 
component The remaining 90 per cent were composed 
of about equal numbers of true neoplastic hemangiomas 
and of venous dilatations, the latter are not neoplastic 
formations but have been mcluded m all revieivs of the 
subject Only one case of blood vascular cord tumor 
has been reported prior to the one the authors present 
m an mdividual under ten years of age They report a 
case of intradural venous blood vascular tumor prob 
ably hemangio-endotheboma with associated vances 
The combination noted of the From syndrome a nega- 
tive Queckenstedt test becoming posiUve after with- 
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drawal of spinal fluid bclou tlic lesion, and a pecuUar 
distnbution of iodized oil in droplets suggests that it 
nia> be pathognomonic of subarachnoid trices and 
\'ascular tumors of the cord large enough to obstruct the 
subarachnoid space 

CnARLEsG Sutherland, M D 

TUMORS (THERAPY) 

A Classification of Tumors from the Standpoint of 
Radiosensitit’cness Arthur U Desjardins Am Jour 
Roentgenol and Rad Ther , October 1934, 32, 493— 
499 

The ivnter behet cs that the basic law of a specific 
range of sensitn eness of each ^anety of cells in the 
bod> normal or pathologic, to roentgen rays or radium 
has not been as widely recognized and utilized as it 
should be He emphasizes particular^ the \alue of 
this liasic law in the classification of tanous tumors, 
and states that m the future it is entirely possible that 
a more correct and satisfactorj classification of gi\cn 
tumors will be accomplished bj their reaction to radia 
tion rather than bj microscopic classification bj 
pathologists He recogmzcs full well that this specific 
range of sensitiMtj of different cells is not the sole 
factor detcnnming the results of radiation therap> 

It IS dependent also upon blood supply and exposure 
to prcNUOus radiation, and there are, of course varia- 
tions in reaction of different individual cells of the same 
tJTie because of these cells being in different stages of 
metabolism The lymphocjte, the metabolic cjclc of 
which among human cells is the shortest, is the most 
radiosensitii e, while the nene cell, the cycle of which 
IS the longest, is the most resistant to radiation 

Classif>Tng cells accordmg to their radiosensitn c 
ness from the most scnsitii e to the least sensitive, the 
writer offers the followung classification Lymphoid 
cells, polymorphonuclear and eosmophihc leukocytes, 
epithelial cells eompnsmg (1) mucus secreting epithe- 
lial cells (2) basal epithelium, (3) alveolar epithelium 
and (4) epithehum of the tubules of the kidneys, 
endothchalccllsof blood v essels, pleura and peritoneum 
connective tissue cells, muscle cells, bone cells, fat 
cells, and nerve cells Thus, the epithelium of the 
skin stands about half waj between lymphocj tes on 
the one hand and nerv e cells on the other 

Neoplasms are dmded into three mam groups 
(1) the radiosensitive tumors the sensitiveness of 
which IS greater than that of skm (2) the moderatel} 
radiosensitive tumors the gross sensitiveness of which 
approvimatcs that of the skin and (3) radioresistant 
tumors, the sensitiveness of which is less than that of 
skin 

Radiosensitiveness rate of metabolism and life cjcle 
of cells appear to be closclj interrelated 

In the radiosensitive group there are included the 
IjTnphoblastomas and lympho epitheliomas diffused 
endothelioma, einbrj onal carcinomas of the testis and 
ovarj giant-ccll and multiple nijcloma bone tumors, 
\\ ilms tumor of the kidnc> , basal-cell and transitional 


epitheliomas mucoid carcinomas of the intestinal 
tract, and hemangiomas 

In the moderatch radiosensitive tumors arc n- 
cludcd the folloinng carcinoma of the utenne ccrviv , 
carcinoma (not adenocarcinoma) of the thjToid, 
epithelioma of the tonsil and pharynx, bronchus lip, 
cjclids, mouth tongue, and squamous type of skin, 
carcinoma of the breast and rectum, and chrondro 
sarcoma of the bone 

Tlic radioresistant group includes the fibromas and 
fibrosarcomas adenocarcinoma aninihcre except possi 
bly in the ccrviv, carcinoma of the esophagus and 
stomach, hjTicrnephroira, sarcoma of bone melano- 
cpithchoma, inivcd tumor of parotid, teratoma, neuro- 
fibroma, chondroma, lipoma myvoma, and myxo- 
sarcoma 

In general, the radioscnsiliveness of metastascs cor- 
responds to that of the pnniarj lesion, hence the diag- 
nostic value of the therapeutic test may still be com- 
nionlj applied to the secondary deposits when the 
primary tumor cannot be localized 

J E Habbe, M D 


Bone Tumors and Irradiation Louis C Kress 
Canadian Med Assn Jour , June 1935, 32, C51-C54 
Kress e\ aluates irradiation m the treatment of bone 
tumors in a short systematic discussion of the v anous 
iirportant t>'pes of bone palhologj The radiosensi- 
tiveness of each is bneflj considered and m cases in 
which thcrapj is satisfactory a technic is outlined 
Among the tumors considered arc, giant-ccll tumor, 
osteitis fibrosa cjstica Paget's disease, the various 
types of sarcoma and metastatic carcinoma 

W A SoDEiiAN, M D 


Modified ‘Coulard ' Roentgen Therapy James M 
Martin and Charles L Martm Jour Am Med Assn , 
Feb 23, 1935, 104, 605-C08 
Expencnccd radiologists discovered long ago that 
the actual cure of caremoma requires the admimstra- 
tion of from 5 to 10 erythema doses of x rays, and even 
more m some mstances It has been their practice to 
use from 6 to 12 erythema doses as an effective treat- 
ment for squamous-celi caremoma of the skm for more 
than ten years They used the so-called 'caremoma 
dose" with the hope that the shorter wave lengths 
might possess some unknown properties that would 
compensate for the reduced dosage Such did not 
prove to be the case m their expenence 
High voltage therapy is used principally m treating 
tumors situated beneath normal structures, and inves- 
tigators have made many attempts to increase the 
tumor dose without matenally increasing the effect on 
the normal Ussucs. in other words, they have tned to 
increase the selective action of the rays In America, 
this activity has been directed for the most part toward 
the production of huge tubes and machmes operating 
at higher voltages and producing much shorter wave 
lengths In Europe investigators have been more in- 
terested in changes m intcnsitv (roentgens per minute), 



260 


RADIOLOGl 


and in the time consumed in administenng radiation 
Results possessing greater promise ha\e been obtained 
br this method 

The authors re\nen the Coutard technie and point 
out that the chief objection to it is the amount of time 
involved in its administration Thej descnbe in detail 
a modification of the Coutard technic in which an 
economy of time is brought about through a reduction m 
filter from 2 mm of zinc to 0 75 mm of copper Con 
trary to the belief of many, this produces onlj a slight 
change in the wave length so long as the aoltagc re- 
mains the same They hn\c found this to be appar 
ently efficient and much less time-consuming than the 
Trench procedure 

C G Sutherland M D 

THE UTERUS 

Radiation Therapy in Cancer of the Cervix Wfilham 
P Hcaly Canadian Med Assn Jour , June 1935, 32 
047-051 

As a guide in planning treatment of cancer of the 
cenix Hcaly uses the following clinical classification 
(1) Early cases — disease limited to the cenax (2) 
Borderline cases — moderate parametrial involvement 
(3) Advanced cases — c.\tensive mvohement of the 
parametna and vaginal vault (4) Very advanced 
cases — frozen’ pelvis with or wathout vesical or rec 
tal fistula in which only palliativ c treatment or nothing 
at all can be attempted 


Group 1 IS fav orable for cure and from 50 to CO per 
cent should show a five year cure Radium can be 
applied at once without risk to the lesion followed by 
deep \ radiaUon Groups 2 and 3 constitute from 7o 
to 80 per cent of all the patients The cervical lesion 
IS usually extensiv ely ulcerated, infected and necroUc 
It IS unwTse to apply radium immediately without 
preliminary treatment In 3,000 cases the best re- 
sults with least nsk to the patient were obtamed by 
givnng deep x radiation first and withholdmg radium 
until definite improvement and response to x ray nas 
observed, as shown by shrinkage in size of the lesion, 
disappearance of soft necrotic tissue and replacement 
wath a healthy appearing surface Often the pnmary 
lesion showed complete surface heahng before any 
radium was applied Group 4 if treated at all re- 
ceiv ed deep \-radiation and occasionally small applica 
tions of radium 

The comparison of results with those of others showed 
little vanation This led Healy to an improved 
method of radiation for the parametrial metastases 
The dosage of effectiv e radiation was increased by re- 
ducing the amount given at each treatment mcreasmg 
the number of treatments and adding two fields, six m 
all This technic mcrcases considerably the amount 
of effective radiation distributed throughout the 
parametnum and it is hoped will inhibit metastasis 
The senes with the improved technic is not large 
enough to evaluate as yet 

W A SODEMAN M D 
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ORAL CHOLECYSTOGRAPHY EVALUATION OF THE METHOD AND 
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t N order to evaluate the accuracy of oral 
cholecystography, we have re^uewed the 
radiographic findings in a group of 
patients studied after the oral administra- 
tion of sodium tetraiodophenolphthalem 
and in whom the findings were subse- 
quently checked at operation 

TECHNIC 

The oral method for the admmistration 
of the dye has been used routinely m the 
Umversity Hospital smce the test was first 
employed In rare instances, for confirma- 
tion, the intravenous method has been 
utilized With a hght fat-free evemng 
meal the patient is given 60 grains of 
sodium tetraiodophenolphthalem dissolved 
m distilled water and mixed ivith grape 
juice This IS followed in one-half hour by 
two drams of paregonc in order to control 
catharsis Paregonc has not been given 
sooner because it is known to retard the 
emptymg of the stomach, which might 
readily delay the absorption of the dj’-e 
This method has been descnbed bj’- Kirklm 
(5, 6) and needs no further descnption ex- 
cept to say that dunng the last eighteen 
months we have limited the routme exami- 
nations to tw'O exposures, one made sixteen 
hours after the dye had been given and the 
^cond one-half hour after the fatty meal 
Frequ ently it has been necessar}*^ to make 

Philadelphw Roentgen Raj So- 


additional exposures and, because of this, 
the patients have been kept m the depart- 
ment dunng the examination 

Some radiologists are m the habit of giv- 
mg fat in the meal accompanying the dye 
They beheve that the fat will cause the 
gall bladder to empty completely before 
absorption of the dye, thereby increasing 
the amount of hver bile entenng the gall 
bladder after absorption of the dye which 
would theoretically increase the chances for 
visuahzation Kirklm (5, 7) tned this 
several years ago and found that it de- 
creased the accuracy of the test by almost 
25 per cent 

Levene and Whitaker (8) have stressed 
the value of takmg at least one large (14 X 
17) film, to include the entire abdomen dur- 
ing the exammation, a procedure which we 
have always practised We would hke to 
emphasize the importance of this detail for 
the foUowmg reasons In the first place, 
one can never be certam of the position of 
the gall bladder We have had at least two 
patients m whom the gall bladder was on 
the left side and would have been missed if 
the large sun^ey film had not been taken 
hlore important than this possibihty for 
error is the knowledge we have gamed con- 
cerning the other organs m the abdomen 
It IS well known that many other diseases 
present sjnnptoms not unlike those de- 
scnbed m cholecystitis Among such dis- 
eases may be mcluded (o) nephrohthiasis, 
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{b) clironic pancreatitis, {c) tabes mesen- 
tencus, {d) abdominal purpura, (e) adrenal 
tuberculosis, (/) calcification within adre- 
nals, (g) hepatic and subhepatic infections, 
Qi) diaphragmatic hernia, (/) abdominal 
aneurysms, (j) prolongations of calcified 
“cold abscesses,” {k) pentostoma denticula- 
tum, (/) diseases associated with enlarge- 
ment or decrease in the size of the liver, 
(w) and retroperitoneal mahgnancy These 
are some of the conditions to which the 
radiologist's attention may be drawn dur- 
ing the routine e\amination if the survey 
film is employed and the diaphragm in- 
cluded in the e\amination During the 
last few years we have diagnosed all of 
these conditions in patients sent to us with 
suspected gall-bladder disease 

STATISTICS 

The patients included m this study were 
those who had been operated upon for 
cholecystitis and in whom the Graham- 
Cole test for c\adence of gall-bladder dis- 
ease had been employed prior to operation 
In each patient a radiological opimon had 
been expressed, based upon the cholecysto- 
graphic study, and our statistics are a 
means of judging our diagnostic accuracy 
The first group of 351 patients was 
studied during the years 192G to 1932, in- 
clusive Of these, a radiographic diagnosis 
was given m 342, since m mne patients the 
examination was considered unsatisfactory 
Of these unsatisfactory studies, four were 
in patients who had breathed durmg the 
roentgen exposure, one m a patient who 
had vomited the dye, two m patients who 
had had diarrhea, and m one case the films 
were unsatisfactory as a basis for expressing 
an opimon All of these patients were sub- 
sequently operated upon and we were able 
to compare the operative with the radio- 
graphic findings m each mdividual case 
The radiographic conclusion was correct in 
320 patients, a diagnostic accuracy of 93 6 
per cent 

The second group included the patients 
studied durmg 1933 We have chosen tte 
mterval 1932-1933 as the dindmg Ime be- 


cause we have been more careful in our 
technic since that time, not hesitabng to 
repeat examinations in cases m which any 
question arose as to whether the dye had 
been given or retained, or m which the films 
were not techmcally perfect There were 75 
patients in this group Of these, 72 had 
rocntgenographic diagnoses and in three the 
examination was considered unsatisfactory, 
two having vomited the dye and the third 
showing no endence of dye in the intes- 
tmal tract at the time of the examinabon 
In this senes of patients the radiographic 
conclusions were correct in 70, or 97 2 per 
cent of the patients m whom a diagnosis 
was made 

If the patients studied m both groups 
were united mto one group representmg all 
of the patients operated upon for gall- 
bladder disease and in whom previous 
cholecystography had been performed from 
1926 to 1933, inclusive, the diagnostic ac- 
curacy would be 94 2 per cent In most of 
the mstances m which we erred the error 
was in diagnosmg “functioning gall blad- 
der” m patients who later were proven to 
have gall-bladder disease One patient m 
whom the diagnosis of “abnormally func- 
tiomng gall bladder” had been made was 
found to have chronic appendiatis and no 
evidence of gall-bladder disease The bile 
was not exammed in tins patient 

Recently Kukhn (7), m reporting his 
gall-bladder statistics for 1932, reported 
diagnosmg about 70 per cent of the stones 
found at operation We were able to mdi- 
cate the presence of stones m only 27 per 
cent of the patients m whom stones were 
found at operation After realizing how 
frequently we had been missing gallstones 
we tried readmg more mto the films, ivith 
the result that we made frequent mistakes 
Smce then we have once agam become 
more cautious, and hesitate to make the 
diagnosis unless there is good emdence of 
their presence and collections of overlymg 
gas can be excluded The danger seems to 
be m mterpretmg too much, rather than not 
enough, m patients m whom there is ab- 
normal gall-bladder function 

Calcification of the gall-bladder wall, so- 
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called “porcelain gall bladder,” recently 
described by Blatter (1), was diagnosed 
twice and the diagnosis was confirmed later 
at operation Three patients had carcmotna 
of the gall bladder and all three had abnor- 
mally functioning gall bladders Only one 
patient had a gall-bladder papilloma at op- 
eration, the diagnosis was not made radio- 
graphically An abnormally functiomng 
gall bladder with “milch calcium” was 
found m two patients 

COMMENT 

We have found the oral method for dye 
admmistration emmently satisfactory m 
the diagnosis of gall-bladder disease Our 
diagnostic accuracy for the entire penod 
was 94: 2 per cent Kirkhn (7) reported 
slightly better results m that dunng 1932, 
of 445 patients with positive cholecysto- 
graphic studies, 439, or 98 6 per cent, had 
cholecystic disease at operation It may be 
that the mtensified oral method for dye ad- 
mimstration, recently advised by Stewart 
and Ilhck (18) and Golden (17), wdl still 
further reduce the diagnostic error 

PITFALLS IN CHOLECYSTOGRAPHY 

It IS well known that patients may de- 
velop diarrhea durmg the exammation, 
which results m defiaent dye absorption 
and faulty roentgen mterpretation We 
know that paregonc, given in the manner 
we have descnbed above, will control diar- 
rhea m these patients Some patients 
vonut the dye, which makes it still more 
difficult to tell whether there has been suffi- 
cient dye absorption or not In 1931, 
Delano (2) found that from 60 to 70 per 
cent of the dye was excreted by the hver 
and large bowel, and that from 5 to 10 per 
cent was lost m the urme and feces He 
pomted out that m most mstances one can 
obtam an idea of the quantity’’ of the dye 
that has been absorbed by observmg the 
character of the dye that may be seen m 
the mtestmal tract The coarse granular 
dye usually seen may be mterpreted as the 
d}e that was preapitated and therefore not 


absorbed, whereas the fine powdery and 
homogeneous dye represents the dye that 
has been absorbed and excreted by the hver 
and large bowel Many errors in interpre- 
tation may be avoided by this simple obser- 
vation W e insist upon visualization of dye 
m the bowel before rendering an opmion of 
an “abnormally functiomng gall bladder ” 
We have had a number of patients with 
cardiac disease who, durmg compensation, 
gave evidence of the normal gall-bladder 
concentration of sodium tetraiodophenol- 
phthalem but who, dunng a penod of 
severe decompensation, showed no shadow 
when the method was repeated This 
variation m results m the same patient has 
been attnbuted to the presence of passive 
congestion m the hver dunng decompensa- 
tion, resultmg m the decreased hver func- 
tion at that penod This explanation may 
m part explam the findmgs, but it is pos- 
sible that decreased absorption from the 
small mtestmes may be a major factor of 
poor visualization m such mdividuals 
However, we have had many patients with 
severe cardiac disease m whom the gall 
bladder gave evidence of concentration of 
the dye 

Mann (9) demonstrated the failure of 
gaU-bladder visualization m women well 
advanced m then penod of gestation 
Thyrotoxicosis and severe anemia may 
sometimes be factors m poor gall-bladder 
concentration also We recently studied a 
patient who showed no concentration of the 
dye on three occasions and who, at opera- 
tion, was found to have a duodenal ulcer 
and no evidence of gaU-bladder disease It 
is well known that cohtis rather frequently 
causes a failure of the gall bladder to visu- 
alize after the admmistration of sodium 
tetraiodophenolphthalem, while at a later 
penod, when the cohtis is improved, the 
gall bladder may be well rnsuahzed 

Pmelh (10) recently pubhshed some work 
on the ehmmation of tetraiodophenol- 
phthalein m diabetics He found that dia- 
betics concentrated the dye much faster 
than normal mdividuals The maximum 
opacity was reached m from two to two and 
one-half hours after the admmistration of 
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the dye intravenously Emptymg began 
in these patients in from three to seven 
hours and was complete in from twelve to 
sixteen hours If this be true, it is possible 
that the dye may be concentrated and 
evacuated before the radiologist begins his 
examination, when using the usual technic 
m diabetics 

WHY DOES THE GALL BLADDER FAIL TO 
VISUALIZE ? 

Gall bladders fail to become visualized 
after the proper administration of sodium 
tetraiodophenolphthalein when — 

(1) There is delayed gastric emptying or 
faulty absorption from tlie small in- 
testine , 

(2) The hver is unable to excrete the 
dye, 

(3) The cystic duct IS obstructed, 

(4) The sphincter of Oddi mechanism is 
incompetent, 

(5) Damage of the gall-bladder wall has 
occurred 

In 1931, Johnston (3) demonstrated that 
the rate of absorption of sodium tetraiodo- 
phenolphthalem through the gall-bladder 
wall was so slow that it did not seem pos- 
sible for absorption to explam the rapid 
changes occurrmg m chnical cholecystog- 
raphy At the same time Ravdm and 
Momson (11), demonstrating the contrac- 
tile power of the gall bladder, concluded 
that concentrated bile left the gall bladder 
by way of the cysbc duct Later, Pender- 
grass and Ravdm demonstrated this in the 
human Still more recently, Ravdm et al 
(12, 13, 14) showed that the damaged gall 
bladder failed to cause the alteration m the 
amon-cation concentration of liver bde 
such as occurs m the normal viscus With 
mcreasmg damage of the gall-bladder waU, 
there was an mcreasmg faU m the concen- 
tration of the bile salts and a nse m the 
chlorides of the gaU-bladder bile, while m 
the normal viscus bile salts are concen- 
trated and chlorides absorbed With these 
data, and the knowledge that there exists a 
reciprocal mnervation between the gall 
bladder and the sphmcter mechamsm at 


the end of the common duct, one may say 
that if the gall bladder fails to visuahze, it 
is due to one of the five mechanisms out- 
lined above 

One would hardly expect to see a well de- 
fined gall bladder m a patient with well ad- 
vanced acute yellow atrophy of the hver, or 
even m patients with severe hepatitis The 
failure of the gall bladder to visuahze when 
the cystic duct is obstructed as the result of 
stones, adhesions, or pressure, needs no 
explanation 

In explaimng the failure of the gaU 
bladder to visuahze m the presence of duo- 
denal ulcer or cohtis, the observations of 
Smith and his associates (16) at the Umver- 
sity of Iowa are of some mterest These 
workers found that when the colon was im- 
tated the gall bladder contracted This 
would prevent the normal filhng of the 
VISCUS A similar result may occur m cer- 
tain patients with duodenal ulcer 

Ravdm and his assoaates (15) demon- 
strated that imder normal conditions the 
gall-bladder waU absorbs from 3 to 7 c c of 
salme per hour, thereby producing bile 
concentration In disease, however, this 
absorption does not take place, and in some 
patients the flmd actually pours mto the 
gall-bladder lumen, thereby producmg a 
reversal of function Under such condi- 
tions hver bile contammg a normal amoimt 
of sodium tetraiodophenolphthalem may be 
still further diluted when it reaches the 
gall-bladder lumen These factors may be 
apphed to the failure of the gaU bladder to 
concentrate tetraiodophenolphthalem and 
its lack of visualization m disease 

NOMENCLATURE 

For years, radiologists, clmiaans, and 
physiologists have questioned the pro- 
priety of the radiologist makmg an mter- 
pretabon such as “normally functionmg 
gaU bladder” and “non-functiomng gall 
bladder ” They have felt that we fulfiU our 
provmce when we state that the gall blad- 
der IS functiomng They feel just as 
strongly that we overstep our provmce 
when we state that the gaU bladder is not 
functionmg m mew of the fact that it is 
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fairly well established expemnentally that 
the gall bladder maintams some function, 
no matter how diseased it may be Be- 
cause of this cntiasm, which we feel is 
justifiable, we wish to offer the folloivmg 
nomenclature for reportmg cholecysto- 
graphic studies It would be rather ideal 
for radiologists to establish some standard 
which could be universally used and under- 
stood by the medical profession 

I “ Functiouing Gal! Bladder " — Such 
an interpretation would mclude those gall 
bladders in which there was good concen- 
tration of the dye and good emptjung after 
the fatty meal 

(а) “Funchomiig Gall Bladder with 
Stones ” — Such an mterpretation 
would mclude those gall bladders m 
which there was good concentration 
of the dye, good emptymg of the 
fatt}'- meal, but m which stones 
could be identified 

(б) ''Functioning Gall Bladder wUh 
Mural Grmvlh {PapiUoina) ” — Such 
an mterpretation would mclude those 
gall bladders with good concentra- 
tion and emptymg but m which, 
after changmg position, the fillmg 
defect remams constantly m the 
same position 

(c) “Functioning Gall Bladder with Ad- 
hesions ” — Such an mterpretation 
would mclude gall bladders that 
showed good concentration and emp- 
tymg but which, due to their pecu- 
har contour or location, mdicate 
penchohc adhesions This diagnosis 
IS difficult but is mcluded to make 
the classification complete 

(d) “Functioning Gall Bladder with 
Anomalies ” 


dye concentration nor emptying and 
m which gallstones were identified 
(6) “Partially Functioning Gall Bladder 
with Anomahes ” 

III ‘ ‘Abnormally Functiainng Gall Blad- 
der ” — Such an mterpretation would m- 
dude those cases m which there was no 
gall-bladder visualization, or m which the 
gall bladder mcreased m size durmg the ex- 
ammation, thereby mdicatmg a reversal of 
flow 

(a) “ Abnormally Functioning Gall Blad- 
der with Stones ” — Such an mterpre- 
tation would mclude those cases m 
which there was no gall-bladder 
msualization but in which opaque 
calculi were discermble Stones 
could be classified as “non-opaque” 
and "opaque ” 

(b) “Calcified Gall Bladder ” 

(c) “Abnormally Functioning Gall Blad- 
der with Anomalies ” 

CONCLUSIONS 

1 Oral diolecystography is adequate 
for routme gall-bladder study 

2 Certam pitfalls m the proper mter- 
pretation of the Graham-Cole method ex- 
ist By recognizmg the sources for error, 
one may attam a high degree of accuracy m 
the exammation 

3 Gall-bladder nsuahzation and fail- 
ure of visualization may be partially ex- 
plamed on purely a physiological basis with 
the experimental data now available 

4 A new nomenclature for reportmg 
the results of the Graham-Cole procedure is 
outlmed m the hope that it may help to 
standardize the vanous terms now m use 
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PRIMARY RESULTS OF TELERADIUM TREATMENT IN CANCER OF LARYNX 

AND HYPOPHARYNX^ 

AT THE RADIOLOGIC CLINIC OF THE UNIVERSITY OF LUND, 1931-1933 
By LARS EDLING, M D , Lund, Sweden 


C ONSIDERING the very abundant 
hterature of these last years on radio- 
therapy of laryngeal and pharyngeal 
tumors, It would seem a little pretentious to 
add a new paper on this theme to the many 
existing, espeaally as the matenal here 
dealt ivith is rather hmited and has been 
obsen'^ed for a relatively short time 
The chief reason for my takmg up this topic 
at the IV International Congress of 
Radiology is, however, that I have used the 
teleradium, not the roentgen rays, in treat- 
mg my matenal, which could perhaps be 
of some mterest from the pomt of view of 
companson of these two methods 
Smce 1930 the Radiological Chmc of 
Lund has had at its disposal about 2 
grammes of radium element, 1,220 imlh- 
grammes being particularly afforded by the 
Gustavus V Jubilee Foundation for tele- 
radmm treatment This quantity is di- 
vided in 24 tubes of 50 milhgrammes each 
and put into the radium gun constructed 
by Sievert * For the details of this 
instrument, I refer to the author’s descnp- 
tion, only mentiomng here that it may be 
moved b}^ screw-gears m all directions and 
that It has a lead protection at least 2 5 
centimeters thick In our apparatus the 
radium cassette is placed at a distance of 
5 centimeters from its onfice, and the arcu- 
lar field of treatment also has a diameter of 
6 centimeters The radium quantity be- 
ing relativel)’- small, we have chosen a filter 
of only 2 milhmeters of lead equivalent 
The surface intensity m the center of the 
radiation area has been defined by Sievert® 
to about 35 5 Imc * Concermng the 

* Presented before the Fotirlh International Congress 
of Radiologi , Zunch, Julj , 1934 
’ Acta Radiologica, 14, 197 
’ Acta Radiologica. 12, 300 

* One Imc cspresscs 0 001 of the intenatj produced 


radiation intensity in the field penphery 
and in different depths, the diagram of 
Figure 1 may give information 

Because of the small diameter of the 
radiation area of the gun and m order to 
avoid an overcharging of the skin with 
gamma rays, one must apply this instru- 
ment to several fields designed close to one 
another, the lead mantel of the gun afford- 
ing a satisfying protection against lap- 
ping over at the surface On the contrary, 
such a lapping over in the depth is at- 
tained by shghtly tiltmg the gun from dif- 
ferent directions or by irradiation also from 
the opposite side of the neck Tumors 
located at a depth of from 3 5 to 4 5 centi- 
meters, as IS the case with most throat 
tumors, may be effectively treated, there- 
fore, by the depth mtensity existing, and 
with an economical use of radiation With 
tumors of the larynx and hj'popharynx, 
the depth dose accordmg to the diagram 
amounts to from 35 to 40 per cent With 
tumors of a deeper site, e g , those of the 
epipharynx, a more powerful radium in- 
tensity and a greater focal distance would 
be desirable 

As above mentioned, m treatment of 
larjmgeal and hypopharyngeal tumors the 
radium fields should be designed on differ- 
ent sides of the neck in order to get the ir- 
radiation effect as homogeneous as possible 
This tedmic must be adapted to the mdi- 
vidual case, and as far as my own matenal 
IS concerned, it has undergone several 
changes with increasing expenence on my 
part 

In cases of laryngeal {“intrinsic”) cancer, 
I generally give one field over the larynx 


by Igr radium atered through 0 5 mm platinum odj 
at a distance of 1 cm . the radium preparaUon being so 
small that the source maj be considered as a point 


267 



268 


RADIOLOGY 


from the front and two from the sides and, 
m addition, two more fields a little pos- 
tenorly, one on each side Metastases 


from 1 ,900 to 3,000 Imc -hours Thesitua- 
tion of the tumor bemg more extensive w 
such cases, it is often more difficult to 



being rare m such cases, it is unnecessary 
to extend the irradiation to other parts of 
the neck The total radium quantity given 
generally has varied between 52,000 and 
90,000 imUigram-hours (1,400-2,500 Imc - 
hr surface mtensity), the lateral fields re- 
ceiving somewhat heavier doses than the 
antenor one m order to prevent an over- 
irradiation of the larynx The total 
depth dose may be calculated as about 
from 700 to 900 Imc -hours 

With cancer of the hypapharynx {"ex- 
trinsic" laryngeal cancers included), meta- 
stases very commonly are to be felt m 
an early stage of the illness, and often the 
deep-seated glands of the neck, although 
not yet palpable, are also mvaded Accord- 
ingly I generally use one antenor field, 
two on either side of the neck, one above 
the other, and eventually two additional 
postenor fields On account of the very 
marked mahgnancy of these tumors, the 
total surface mtensity here should be some- 
what higher than m cancer of the larynx 
Tn my cases I have given from 70,000 to 
100,000 miUigram-hours, corresponding to 


estimate the depth dose but on an average 
it might be calculated at from 800 to 1,100 
Imc -hours 

Generally we have given treatments 
every day, each of two hours' duration 
The pabent is lymg on a comfortable sofa, 
the seat of which is movable on ball- 
beanngs and provided with a contnvance 
for fixation A pillow under the patient’s 
shoulders stretches his neck badward as 
much as possible, and durmg lateral irra- 
diations the head is turned sidewise An 
exact fixation is mamtamed by sandbags 
By means of the screw-gears of the gun 
and the mobihty of the seat it is possible 
to obtam a very exact position, which 
must, however, be repeatedly checked 
durmg treatment 

As a daily radium dose is admimstered 
whenever the strength of the patient al- 
lows it, we could with the above amoimt 
of radium give 4,SS0 milhgram-hours a day 
(the correspondmg surface mtensity being 
about 140 Imc -hours) With this dosage 
the irradiation usually lasts durmg a penod 
of from 16 to 24 day's, treatment being given 
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day and night, even on Sundays Most 
patients stand this therapy mthout any 
difficulty Nevertheless, general symptoms 
due to the treatment frequently occur, 
espeaally dunng the latter penod of irra- 
diation There will appear in a great many 
cases general exhaustion, sometimes nausea 
or vomitmg With certam patients this 
may occur m an early stage of the treat- 
ment On the whole, however, these s}’mp- 
toms seem to be milder and also of a shorter 
duration than m protracted roentgen treat- 
ment 

I am now proceedmg to the local effects 
of teleradium treatment In many re- 
spects the}'’ bear resemblance to those of 
the fractionated roentgen treatment, but 
usually appear m considerably milder 
forms, at least as far as the subjecbve 
troubles of the patients are concerned 
This must be owing to the more limited 
fields of irradiation and the lesser depth 
effects of teleradium To be sure, the re- 
action of the mucous membranes ought to 
be the same as m the Coutard treatment, 
VIS , an epithehtis with fibnnous exudation 
With teleradium, however, it is hmited 
to the region of the hypopharynx and 
larynx only, what makes the swallowmg 
less difficult and the throat troubles not 
so protracted as m roentgen treatment 
Concermng the reaction of the skm, it does 
not seem necessary, at least with the dosage 
hitherto employed, to carry it as far as an 
exudative epidermitis In fact, this grade 
of reaction is often missmg m my cases, 
the skm changes generally bemg confined 
to a reddemng followed by desquamation 
and eventually by patdies of scabby 
character Probably this is oivmg to the 
radium effects bemg distnbuted over sev- 
eral small fields and consequently not at- 
taming the same mtensit}' in the superficial 
layers as is the case with the large roentgen 
fields These skm reactions, therefore, 
subside ivith relative promptness Such 
subjective troubles as hoarseness, dry feel- 
mg m the mouth, and abnormal taste sen- 
safaons do occur also m teleradium treat- 
ment, it IS not unusual for the last tuo 


named to persist for rather long penods, 
sometimes for five or six months 

The histologic structure of the special 
tumors, m accordance with the opmions of 
Regaud and his school, is considered to be 
of very great significance from a prognostic 
point of view Unfortunately the patho- 
logic statements as to my matenal have 
not been detailed enough to be of any 
great worth m this respect, on which ac- 
coimt it would seem of no use entenng mto 
further particulars on this phase Only 
so much ought to be stated among mne 
cancers of the inner larynx, one is a squa- 
mous epithehoma of the skin type and two 
are of the mucous membrane type, with 
predommant formation of basal cells 
Among the cancers of the hypopharynx, 
there are two epidermoid tumors of the 
skin type, two of the mucous membrane 
type, and two more that may be char- 
acterized as undifferentiated cancers of a 
semi-epidermoid or anepidermoid type 
In the remaimng cases we have only the 
diagnosis of squamous or unclassified 
cancer Moreover, this matenal is far too 
limited to allow any positive conclusions 
concermng the relations between the patho- 
logic structme of the tumors and their 
radiosensibihty 

Tables I and II present a synopsis of 
my matenal m the two main groups 

(A) Intrvisic Gamers of the Larynx 
{Table T) — Eight cases have been treated 
and m one (Case 7), treatment was dechned 
because of the bad condition of the patient 
and the progression of the tumor (destruc- 
tion of cartilage) 

Among the eight cases treated there are 
five himg and symptom-free (October, 
1934) m a very good condition after 
SVii l^Ai iVsi IV 2 ycRTs, and 10 months, 
respectively In Case 1 there appeared, 
a year and a half, after treatment, a small 
local recurrence, which was immediately 
removed by a laryngofissure and electro- 
endothenny Smee then, this patient has 
been sjmptom-free In the remaimng 
cases no comphcations have been obsen'^ed 
In all, the laryngeal functions are very 
good ^ 
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Id addition to the above- 
named, there has been 
one more case pmnanly 
(symptom-free. No 2) 
After two and one-half 
years, however, this pa- 
tient presented a new- 
growth of the opposite 
arytenoid region On ac- 
count of an old syphibtic 
infection and alcoholism, 
his chances of being re- 
stored to health by re- 
newed treatment were ver)'^ 
poor, and so this was not 
tried He died three 
months later of his disease 
In Case 3 the tumor did 
not completely disappear, 
fixation of the vocal cords 
and sweUing of the aiyde- 
noid region persisting Six 
months after treatment 
the patient developed a 
recurrence, with penchon- 
dntis, that caused his 
death m two months In 
Case 4 the tumor treated 
was a suspected local re- 
currence of a cancer of 
the vocal cords that had 
been removed m another 
hospital by extirpation of 
the cords On account of 
this previous operation, I 
did not dare to give this 
patient a suffiaent radium 
dose, feanng that a pen- 
chondntis would follow 
This man was free from 
eindence of his disease 
only for some months, 
then another recurrence 
appeared, accompanied by 
penchondntis, so that a 
tracheotomy had to be 
performed He died from 
er 3 ^sipe]as and memngitis, 
and the autopsy proved 
the correctness of the can- 
cer diagnosis 
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{B) Cancer of Ihe Hy- 
popharym {Table II) — 
Among 10 cases treated 
by teleradinm, only three 
remam hving (October, 
1934) after 3V-i. SV-i. and 
V/i years, respectively 
One presented cancer of 
the pinform sinus and 
ar}’'epiglottidean fold and 
two had tumors of the 
anterior wall of the hy- 
popharynx, one of which 
at the same bme invaded 
the arjdenoid region In 
Case 1 there appeared, 
si\ months after treat- 
ment, a large metastasis 
of the supraclavicular 
region which responded 
promptly to repeated 
teleradium treatments, 
since which time this 
patient has been free 
from all symptoms of 
cancer In Cases 3 and 
9 no signs of relapse have 
been obsen'^ed, and like- 
wise no difficulty of res- 
piration or swallowing 
The latter patient had, 
at the beginning of treat- 
ment, on each side of her 
lar}m\ a couple of small, 
soft glands, which, how- 
ever, afterward could not 
be venfied as metastases 
Beside the above- 
named, three more pa- 
tients have been rendered 
pnmanl}’- s}Tnptom-free, 

, Cases 2, 6, and S, 
although later on devel- 
oping recurrence In 
Cases 2 and 6 the hy- 
popharjmgeal tumor itself 
reappeared after one and 
one-half years, respec- 
tively, and m Case 8 
tliere i\as a relapse of 
the glands of the neck 



TABLE JI CANCER OF THE HYPOPHARYNX, LUND, 1931-1933 



272 


RADIOLOGY 


thirteen months after treatment These 
metastases were treated anew with par- 
tial success, so that the patient was 
ahve — though m a bad condition — for at 
least half a year afterward, while the other 
two died from their disease in a short time 
At that time I did not take the nsk of re- 
peatmg the irradiation for fear of laryn- 
geal necrosis Nevertheless, these three 
cases do represent a palhative result not 
to be underestimated Their tumors were 
localized to the ar}d:enoid region, the 
piriform sinus, and the epiglottis, re- 
spective]}’- 

Of the remaining cases. No 4 had a 
large, diffusely infiltrating tumor mth 
stenosis of the larynx, so a tracheotomy — 
and, later on, also a gastrostomy — had 
to be performed The patient never be- 
came free from his local tumor and died 
four months after treatment from distant 
metastases No 5 was treated for a fairly 
large tumor of uncertam ongm, located m 
the left arytenoid region This tumor 
melted away promptly, but on account of 
respiratory troubles it proved necessary to 
perform a tracheotomy The result was 
unsatisfactory, and this patient died from 
dyspnea before the reaction was at an end 
Case No 7 had a large cancer of the an- 
terior wall of the hypopharynv, but did not 
become free from symptoms Five months 
later a newgroivth reappeared which led 
to her death m a very short time The last 
patient, Case 10, also had a large tumor of 
the anterior hypopharynx and died durmg 
treatment from perforation of the tracheal 
wall, followed by pneumoma 

Consequently, from this material of 
eight mtrmsic laryngeal cancers and ten 
cancers of the hypophaiynx, there remara 
five symptom-free of the first and three of 
the second group With such small num- 
bers, it IS useless to make up a percentage 
computa-tion Somewhat more mterest 
might be taken m a report of the chmcal 
stages of my material at -the -time of treat- 
ment, presented m Table III, m which I 
have tned to express the stage of oper- 
abihty m every case by the operation re- 
quired, m mstances of surgical treatment 


TABLE nr — CANCER OF LARYNX 

^ryngoSsswc, extirpaUon Cases 5, 6, 8 9 

Hcmilaryngectomy Cases 1, 2 

Total laryngectomy Cases s’ 4 

CANCER OF HIPOPHARINX 

Laryngectomy, mth resecUon of All cases ei 

pharynx cept 4 and 8 

Inoperable Cases 4 and 8 

Here, I -wish to remark that the state 
ments regardmg operabihty, at least as 
far as the h}q30pharynx. tumors are con- 
cerned, must be given with the utmost 
resen^ation In the majority of such cases, 
it may be very difficult to estimate the so- 
called operabihty, as mdicated by surgical 
statistics in this field Generally, these 
tumors are considerably more advanced 
than might be supposed before operation, 
and relapses appear more or less swiftly 
This may be gathered, for example, from 
the monograph of Zuppmger (Mahgne 
Pharynx- und Larynxtumoren, Leipzig, 
1931, p 141) Among 120 cases of hypo- 
pharyngeal carcmoma obsers'ed, only 17 
(14 2 per cent) showed an operable stage, 
only five were radically operated upon and 
all these died afterwards, three m conse- 
quence of the operation and two from re- 
currence of the cancer 
The deaths m my matenal were m most 
cases (three laryngeal and five hypo- 
phary'ngeal cancers) caused by local re- 
currences or partly jiersistmg tumors 
Two patients have succumbed durmg or 
shortly after treatment from dyspnea or 
aspuation pneumoma Further, m one 
case (No 6) the reappeanng tumor has 
been operated upon by electro-endothermy, 
but -with a fatal result Fmally, m one 
case of hypopharyngeal cancer (No 4), 
late bone metastases have been the cause 
of death 

Laryngeal injuries accompamed by local 
recurrences (and consequently not to be 
regarded as caused only by radiation) have 
been recorded m two cases, both mtrmsic 
cancers of the larymc (Cases 3 and 4) 

In the first one, there had probably been 
already an mvasion of cartilage by the 
tumor before treatment, m the latter, 
the conditions were radically aflfected by 
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a preAGOUS operation Furthermore, as 
we have seen above, the local reactions of 
the mucous membranes have as a rule 
shown a relatively mild character, and such 
m]unes as might be charged agamst the 
radium therapy per se have not been ob- 
sen’^ed m these tderadium cases On the 
other hand, I have seen an undoubted case 
of larjTigeal necrosis, mth fatal ter- 
mmation, m a patient who was treated in 
1933 by the fractional roentgen method for 
a carcmoma of the hypopharynv with 
large glands m the neck 

The expenences from teleradium treat- 
ment m this matenal may be considered, 
accordmg to my opimon, as on the whole 
encouragmg The cases have not been 
selected other than as patients brought to 
roentgen treatment, who showed large or 
extended metastases and on whom, on 
techmcal grounds, teleradium could not 
convemently be used With mtnnsic 

laryngeal cancer, the results seem to com- 
pare favorably with those of surgery, as 
far as the primary tumor is concerned, 
but from the pomt of view of function the 
result IS far better, at least m cases for 
which surgical treatment would have im- 
phed a lar)mgofissure Moreover, tele- 

radium has the great advantage also of 
mvohnng a powerful treatment of the 
metastases, present or to be apprehended, 
thereby provmg its supenonty to other 
methods of radium therapy, for instance, 
the fenestration techmc of Seifert On 
the other hand, we must admit that the 
local and general difficulties following as 
consequences of teleradium treatment must 
not be underestimated At best, they im- 
ply a fauly tr>Tng encumbrance of the 
patient durmg several weeks On the 
contrary, with cancers of the hypophai^mx 


m which surgical mterference, even m the 
most skillful hands, only exceptionally 
may result m real cure (generally at the 
cost of severe mutilations, convertmg the 
patient’s hfe into a martyrdom), radiation 
therapy without question is the method 
to be preferred From my expenence, I 
beheve also that teleradium, if techmcally 
apphcable, is to be employed more ad- 
vantageously than fractional roentgen 
treatment because of its causmg more 
favorable biological effects and entaffing 
considerably less nsk as regard to both 
skin and mucous membrane changes 
Further, the general radium S)anptoms 
likewise seem to be less trymg than those 
of the Coutard method Espeaally I wish 
to lay stress upon my never havmg ob- 
sen^ed any heart conditions, either m this 
matenal or in teleradium therapy as a 
whole, such as are descnbed after heavy 
doses in protracted roentgen treatment 
The results reported above are, however, 
only primary The future will show m 
what degree they represent permanent 
cures Espeaally, the results m hypo- 
pharyngeal caranoma are far from satis- 
fying Perhaps m course of time some one 
iviU succeed m findmg new methods m 
teleradium therapy, which may improve its 
results Larger quantities of radium and, 
m consequence, greater focal distances 
will undoubtedly render possible a more 
homogeneous depth irradiation On the 
other hand, it seems necessary to try a 
cautiously increased dosage techmc m 
order to obtain a really permanent cure 
through the first treatment Accordmg to 
recent experiences, it would seem that such 
a pracbce may not mvolve qmte the nsk 
that one might suppose, but its results can- 
not yet be estimated 
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bodies in the pJeural cavity are 
IP relatively rare Most tevtbooks on 
pathology and roentgenology^ make no 
mention of them During the past two 
A^ears we have observed fibrin bodies m 94 
patients who were recenungcollapse therapy 
b)’’ artificial pneumothora\ for a malig- 
nant ty'pe of pulmonary^ tuberculosis (13 
and 20) 

Fleischner (5) first described the appear- 
ance of a fibnn body m a pneumothorav 
ca\nty m 1922, he believed that it was 
formed by the coalescence of fibnn particles 
Avhich had separated out of a pleural eflFu- 
sion Dull (3), in 1925, advanced the 
thought that injury to an intercostal vessel 
dunng a pneumothorav refill resulted in a 
hemorrhage, and that blood fibnn sepa- 
rated out from the blood clot to form a 
“blood fibnn ball '' The formation of a 
fibnn body by the deposition of fibnn par- 
ticles about a nucleus ivas suggested by 
Stoffel (19), m 192G, the nucleus being a 
ruptured adhesion 

Brandt (2) produced fibnn bodies m 
pleural cavities of dogs by mjectmg tar and 
scharlach R He reported his experiments 
in 1927, and concluded that a nucleus was 
necessary for the formation of a fibnn body 

Heacock and Van Ness (7), m 1932, re- 
ported the appearance of a fibnn body m a 
case which, developed a spontaneous pneu- 
mothorax This occurred m a three-and- 
one-hah-year-old child, ill ivith a strepto- 
coccic sepbcemia There was no pulmo- 
nary tuberculosis The fibnn body ap- 
peared subsequent to the development of a 
pleural effusion At no tune was a thora- 
centesis performed The child recoA''ered, 
the lung re-expanded, and the fibnn body 
disappeared 


Wischnomtzer (21) reported a fibnn 
bod}’’, found on postmortem evammation, 
to be composed entirely of fibrin 
In our senes of 94 patients, a pleural 
effusion was present in 91, in the remam- 
mg three instances, it was not obsenad 
Of the 91 cases with a pleural effusion, the 
fibnn bodies appeared subsequent to the 
development of the effusion m 74, the 
effusion and the fibnn bodies were obsenad 
simultaneously m 15 In the remaining 
two, the fibnn bodies preceded the pleural 
effusion by several months In one of these 
cases there was an adhesion band extending 
from the lower portion of the mediastinal 
surface of the left lung to the pencardium 
With mcreasmg pressures (dunng pneumo- 
thorax refills), this band became taut and 
finally ruptured Subsequently, a fibnn 
body developed along the left side of the 
cardiac shadow, at the site of the adhesion 
band 

Fibnn bodies usually appear m the lower 
portion of the pleural space Seventy were 
attached to the lower lung margm, eight 
appeared m the lower portion of the pleural 
space, not in contact with the lung or 
diaphragm , five were m contact with the 
diaphragm, three were attached to the 
diaphragm and pencardium, and two were 
attached to the lung and chest wall One 
case presented a fibnn body with mulfaple 
attachments to the chest wall, lung, and 
diaphragm, another to the pencardium, 
chest wall, and diaphragm, a third to the 
pencardium and chest wall, and a fourth 
with attachments to lung and diaphragm 
Two bodies were found attached to the 
chest wall m the upper half of the pleural 
space 

Ninety cases presented single bodies of 
these, sei'en showed free mobihty and 65 


1 A presentation of this subject based on 30 cases partial moblhfy, m 12, the fibnn bodies 
was presented before the Sea View Hospital Clinical firmly adherent and displayed nO 

Society on April 19 1934 Since then 64 cases ave jq si\, moblhty waS not deter- 

been added to our senes ’ 
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mined Four patients presented multiple 
fibnn bodies In three, these bodies 
showed partial mobility, in the fourth, the 


smaller ones present, some were free and 
others were attached to the chest wall 
These fibnn bodies cast dense shadows 



cireular fibnn bod> m the left 

attaclicd to the cliest w-all it is immobile ’ ^ single circular fibnn bodj is 

‘ of Ae"St V'P f TZhne mT o?" ‘o the loner 

.s attached to the lonxr lateral margin of the left loner lobe " ^tge circular fibnn 

largest fibnn body was attached to the luna and assume rr^ i. 

and Showed p„t.al mobd.ty Ot the otal, tnangular, eomL ^SlStaXetn: 
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gated irregular, etc The elongated bodies 
may be angulated The majority of them 
have smooth outlmes, irrespective of their 


The fibrm bodies vary m size, in our senes 
the longest diameter did not exceed S cenb- 
meters 



Fig 3 A PH white male aged 18 A large oval fibrin body is attached to the lower margin of the 
left lung Fig 3 3 G S , white male aged 36 An elongated fibrm body is attached to the lower 
lateral portion of the left lower lobe 

Fig 4-A I M , white female aged 22 A large single triangular fibrm body is present m the nght 
base, freely movable Fig 4-3 O S M , white girl aged 19 A large smgle irregular fibnn body is 
attached to lung margin, the lower third hangmg free m the pleural space. 


shape Thirteen fibrm bodies showed mul- Fibrm bodies, while relatively rare, are 
tiple prolongations from the mam mass not so rare as we are led to beheve, many 
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probably being overlooked The large cir- 
cular or oval fibnn bodies are readily recog- 
nized, particularly if they are free or at- 


bodies which usually escape detection are 
irregular in shape, attached to the dia- 
phragm or pericardium or the lower margm 



IiE J B white female, aged 25 Bilateral pneumothorax An irregular elongated fibnn body is 
attached to the lung and chest ivall, it is unmobile Fig 5-B J B , white male aged 23 An irregular 
elongated fibnn bodj is attached to the lung The distal end is free m the pleural space 
Fig 0 A MB white female aged 20 A large single trregnlar fibnn body is attached to the lower 
lung margin and chest wall showing amlUple prolongations from the mam mass, it is immobile Fig 6-B 
G M negro male aged 30 Multiple circular and oral fibnn bodies of rarjung sues are found, some 
freelj morablc. some attached to lung, and others to the chest wall 


¥r\ 1 . 
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shadows, or by a small effusion It is our 
opinion that an active pneumotliorax ser\r- 
ice should reveal annually many fibrm 
bodies 

The fate of the fibrm bodies is not well 
known Their complete disappearance has 
been reported by Heacock and Van Ness 
Klmkowstein and Belajewa (S) reported 
the disappearance of multiple bodies pres- 
ent m one of their tno cases In S9 of our 
series the fibrm bodies were still present on 
the last examination, two of tliem were 
lost from obser\'ation because paraverte- 
bral tlioracoplasties were performed A 
third disappeared when the lung had al- 
most completely re-e\panded Ongmall}’- 
it was attached to the lung, diaphragm, and 
chest wall It retracted gradually, de- 
tached itself from the lung and diaphragm, 
maintaining its attachment to the chest 
wall on a level mth the ninth interspace 
posteriorly, with the expansion of the lung 
it disappeared The fourth fibnn body, 
which was attaclied to the chest wall on a 
level with the nmth nb posteriorly, gradu- 
ally became smaller and smaller A phren- 
icectomy was performed, whereupon the 
resultmg elevation of the diaphragm com- 
pletely overshadowed the fibrin body The 
fifth case presented a freely movable fib- 
rin body which became smaller and smaller, 
and which was displaced into the axillary 
portion of the costophremc sinus A 
pleural effusion reappeared and obscured 
the fibrm body 

In one of our patients (H M ), a closed 
pneumolysis (Jaeobaeus) was performed by 
Dr M S Lloyd, on March 3, 1934 His 
description (thoracoscopic) follows “Two 
adhesions were severed An irregu- 

lar grayish-white, glistening, smgle fibrm 
body was observ'ed, attached by a broad 
base to the lower lateral margm of the right 
lower lobe, tapenng to the axillary chest 
wall It was Y-shaped, with a thm free 
prolongation projecting downward, almost 
touching the diaphragm The fibrm body 
was not firm Portions of it were easily re- 
moved with a biopsy punch Its attach- 
ment to the lung was loose, it bemg almost 
completely detached during manipulation 


The attacliment to the chest wall was 
firmer The entire fibrm body was removed 
except for small portions at its attach- 
ments ” 

In another case (G M ), a closed pneu 
molysis was performed by Dr Pol N 
Coryllos, on April 3, 1934 His description 
follows 

“Through the thoracoscope, a great 
number of fibrin bodies were present in the 
pleural cavnty A moderate amount of 
fluid was also present Slx of these bodies 
were attached to the lung, three others were 
fixed to the chest wall, and three were free 
in the pleural space Them size vaned 
from a cherry to a walnut Then shape 
was sphencal, elongated, bottle-hke, dumb- 
bell-shape or hke Indian clubs Their color 
was an opalescent whitish-gray They were 
soft, breaking easily They adhered onl} 
shghtly to the pleura and to the lung 
They could be easily detached, leavnng un- 
derneath a raw surface, occasionally bleed- 
mg slightly The whitish-gray color sharply 
differentiated them from the limg or the 
pleura m contradistmction to pleuropul- 
monary adhesions which cannot be differ- 
entiated from the pulmonary parench)Tiia 
at them pomt of attachment These fibnn 
bodies cannot be confused with the lung or 
the pleura Nme bodies were then 

extracted ” 

Dr Louis R Davidson remolded fibnn 
bodies while performmg thoracoscopic ex- 
ammations m two cases, of which his de- 
scriptions follow 

Case 1 (Feb 1, 1935, J H ) “ The 
entue visceral and panetal pleurae were 
covered rvith a fibrmous and red granulat- 
mg exudate The portion of lung confam- 
mg a large cavity was adherent to the pos- 
terior chest wall, and what appeared to be a 
band m the x-ray film was an extension of 
lung tissue attached to the postero-lateral 
chest wall A small grajnsh fibrm body was 
located, attached to the panetal pleura It 
was detached and removed wnthout diffi- 
culty ’’ 

Case 2 (Feb 15, 1933, A M) “ 

Both the visceral pleura and the panetal 
pleura were chronically inflamed, studded 
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m areas by tubercles A grayish plastic and is present in thin strands, and between 
exudate, which was generalized, was noted the thin strands is necrotic material In- 
to be covered m places with substantial tact nuclei as well as necrotic nuclei are 
fibrinous plaques and 'stalactites ’ Seven also seen at the periphery of this area 
cord-like adhesions were noted, were “Case 2 G M , No 1200 Hematoxy- 
knotted’ by deposition of the exudate and hn-eosin stam of the tissue submitted re- 
fibrmous deposit A small fibnn body veals numerous mdividual masses, the cen- 

was located and removed ” tral portions of which reveal, with a low 

Dr Samuel A Thompson descnbed the powered exammation, extensive pink homo- 
appearance of a fibnn body while perform- geneous areas m which an occasional intact 
mg a thoracoscopic exammation, on May 6, nucleus may be seen toward its periphery , 
1935 His descripbon follows and at the penphery of these areas a thm 

“Patient,B M , aged 21, showed a small zone of intact cell High power ex- 
fibrm body m the left pleural space at- animation reveals dense layers of fibnn in 
tached to the lateral surface of the lower the central portion, with occasional mtact 


lobe and to the parietal pleura of the thor- 
acic wall This fibnn body, oblong m 
shape, about 2X05 cm , was a pale 
yellowish-gray m color, very soft, and easily 
displaced from the lung and chest wall with 
the thoracoscope No attempt was made 
to remove it ” 

The hterature records no mstances m 
which fibnn bodies were removed from the 
Irnng for study 

The pathologic reports by Dr Oscar 
Auerbach (pathologist, Sea View Hospital) 
follow 

“Case 1 H M , Nos 1153 and 1164 
Exammation of the fibnn bodies subrmtted 
reveals, noth hematoxyhn-eosm stam, a 
dense homogeneous pink stammg mass, 
centrally situated At the penphery of this 
pmk homogeneous mass are a number of m- 
tact cells l)Tnphoc}’tes pol)’morpho- 
nuclears, blood platelets, fibroblasts, his- 
tiocytes, and the outline of numerous 
necrotic cells The central mass shows, on 
high power exammation, numerous dense 
strands of fibnn beyond which are dense 
collections of necrotic cells The fibnn 
bands at the penphery, although present, 
are tlimner and ividely separated by the in- 
tact and the necrotic cells Fibnn stain of 
the same tissue rereals that the central 
dense mass is composed of dense bands of 
fibnn Much of this fibrm is concentn- 
cally arranged, and between the dense lay- 
ers of the fibnn are homogeneous areas of 
necrotic tissue At the penpher} of this 
area, the fibnn is concentncally arranged 


pcljonorphonuclears and lymphocytes, also 
numerous densely arranged necrotic cells, 
which appear to be enmeshed by the 
fibnn The thm layer ot cells surroimdmg 
the entire area is composed chiefly of fibro- 
blasts and histiocytes Occasional fibro- 
blasts and histiocytes are present some- 
what deeper m the pmk homogeneous area 
Fibnn stain of this tissue reveals dense ar- 
rangement of the fibnn, which extends al- 
most to the penpherj’- of the tissue Be- 
tween the dense layers of fibrm are areas of 
necrotic cells At the penphery, the fibnn 
IS loosely arranged and the areas of necrosis 
are greater 

“Ziehl-Neelson stam of the three tissues 
submitted revealed no endence of acid-fast 
bacilh 

“Case 3 J H , No 1615 The findings 
were essentially the same as m Case 4 

“Case 4 AM, No 1640 Gross ex- 
amination reveals a small white mass 
Microscopic exammation reveals a dense 
pmk homogeneous mass Toward one end 
of the pmk mass there is a dense cellular in- 
filtration composed of l)Tnphoc)d;es, fibro- 
blasts and red blood cells, occasional poly- 
morphonuclears, and large irregular cells, 
the c}d;oplasm of which has a web-hke ar- 
rangement The nucleus is small, oval, 
and vesicular Throughout the dense 
pink homogeneous mass, very occa- 
sional l}Tnphoc}i;es and polymorpho- 
nuclears and red cells are present Fibnn 
stain of the same tissue reveals a mmunal 
amount of fibnn and it is present m the 
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shadows, or by a small effusion It is our 
opinion that an active pneumothorax serv- 
ice should reveal annually many fibrm 
bodies 

The fate of the fibrin bodies is not ivell 
known Their complete disappearance has 
been reported by Heacock and Van Ness 
Klmkowstein and Belajewa (S) reported 
the disappearance of multiple bodies pres- 
ent in one of their two cases In SO of our 
series the fibrin bodies were still present on 
the last examination, two of them were 
lost from observation because paraverte- 
bral tlioracoplasties were performed A 
third disappeared when the lung had al- 
most completely re-expanded Ongmally 
it was attached to the lung, diaphragm, and 
chest wall It retracted gradually, de- 
tached itself from the lung and diaphragm, 
maintaining its attacliment to the chest 
wall on a level with tlie ninth interspace 
postenorly , with the expansion of the lung 
it disappeared The fourth fibnn body, 
which was attached to the chest wall on a 
level with the nmth rib postenorly, gradu- 
ally became smaller and smaller A phren- 
icectomy was performed, whereupon the 
resulting elevation of the diaphragm com- 
pletely overshadowed the fibnn body The 
fifth case presented a freely movable fib- 
nn body which became smaller and smaller, 
and which was displaced into the axillary 
portion of the costophrenic sinus A 
pleural eflFusion reappeared and obscured 
the fibnn body 

In one of our patients (H M ), a closed 
pneumolysis (Jacobseus) was performed by 
Dr M S Lloyd, on March 3, 1934 His 
descnption (thoracoscopic) follows "Two 
adhesions were severed An irregu- 

lar grayish-white, ghstemng, smgle fibrm 
body was obseri'^ed, attached by a broad 
base to the lower lateral margm of the right 
lower lobe, tapenng to the axillary chest 
wall It was Y-shaped, with a thm free 
prolongation proiectmg downward, almost 
touching the diaphragm The fibrm body 
was not firm Portions of it were easily re- 
moved with a biopsy punch Its attach- 
ment to the lung was loose, it being almost 
completely detached durmg mampulation 


The attachment to the chest wall was 
firmer The entue fibnn body was remoi ed 
except for small portions at its attach 
ments ’’ 

In another case (G M ), a closed pneu 
molysis was performed by Dr Pol N 
Coryllos, on April 3, 1934 His description 
follows 

"Through the thoracoscope, a great 
number of fibnn bodies were present in the 
pleural cavity A moderate amount of 
fluid was also present Six of these bodies 
were attached to the lung, three others were 
fixed to the chest wall, and three were free 
in the pleural space Their size varied 
from a cherry to a w'alnut Their shape 
was sphencal, elongated, bottle-hke, dumb 
bell-shape or like Indian clubs Their color 
was an opalescent whitish-gra}'^ They were 
soft, breakmg easily They adhered only 
shghtly to the pleura and to the lung 
They could be easdy detached, leanng un- 
derneath a raw surface, occasionally bleed 
mg shghtly The whitish-gray color sharply 
differentiated them from the lung or the 
pleura m contradistmction to pleuropul- 
monary adhesions which cannot be differ- 
entiated from the pulmonary parenchyma 
at their pomt of attachment These fibnn 
bodies cannot be confused with the lung or 
the pleura Nme bodies were then 

extracted ” 

Dr Loms R Davidson removed fibnn 
bodies while performmg thoracoscopic ex- 
aminations m two cases, of which his de- 
scriptions follow 

Case 1 (Feb 1, 1935, J H ) “ The 
entire visceral and panetal pleurae were 
covered with a fibrmous and red granulat- 
mg exudate The portion of lung contain- 
mg a large cavity was adherent to the pos- 
terior chest wall, and what appeared to be a 
band m the x-ray film was an extension of 
lung tissue attached to the postero-Iateral 
chest wall A small grayish fibrm body was 
located, attached to the panetal pleura It 
was detached and removed without difiS- 
culty ” 

Case 2 (Feb 15, 1935, A M ) " 

Both the visceral pleura and the parietal 
pleura were chronically inflamed, studded 
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The ceUs enmeshed between the fibnn at 
the penpherj’- of the fibnn body apparently 
are denved from blood The presence of 
the fibroblasts and histioc^des at the pe- 
npher)' of the fibrm body is explained by an 
attempt at organization of the mass It 
may also be concluded that the fibrm body 
anses from the blood elements ” 

Portions of the fibnn bodies removed 
from Case 2, G M , were also submitted 
for exammation to Dr Mendel Jacobi 
(Medical Examiner, Richmond County) 
His descnption follows 

"Gross Description — Received four spea- 
mens, the largest roughly comcal in out- 
line, 2 4 cm m diameter and 0 8 cm in 
height Its base and one side are smooth, 
somewhat ghstening and membranous m 
appearance, finely honeycombed, and ver}’' 
shghtly indented by numerous closely set 
parallel shallow furrows The smooth sur- 
kce shells easily m a layer 0 1 cm m thick- 
ness from the underl 3 mg tissue, carrymg 
with it few of the rougher fibers from the 
latter 

“The subsurface tissue is firm, approach- 
ing rubbery m consistency^ of a distmctly 
honeycombed appearance, and separates 
naturally'- mto two distinct halves along its 
transverse diameter The whole speamen 
then gives the picture of three layers 

“The remaimng specimens are of similar 
tissue, two being 1 4 cm m diameter, one 
elongated, thm, more fibnllar m type and 
curhng up concentncally^ All show dis- 
tract lay'ers, these tendmg to separate from 
one another spontaneously 

"Microscopic Description — The smooth 
surface (see gross descnption) consists of 
compressed strands of fibnn infiltrated with 
moderate numbers of large and small mono- 
nuclear and scattered poly'morphonuclear 
leukocydes and an occasional eosinophile, 
the majonty being well presere^ed Some 
of the mononuclear cells are elongated, 
tendmg toward the fibroblastic ty^pe, though 
no definite cellular fibnls are recognizable 
Others are roughly polygonal, showing 
eccentnc nucleus someuhat indented cen- 
trally, the nucleus rather coarsely chro- 
matic, the c\'toplasm pale and granular 


These ceUs occur in groups and in surface 
linear arrangement, m places resembhng a 
hnmg layer, there is, however, no under- 
lynng elastic tissue (Weigert stam) or col- 
lagen fibers (Van Gieson stain) to suggest a 
supporting pleural structure The surface 
fibnn stams more deeply -with eosin than 
does the deeper, more homogeneous and 
hymhn-like fibnn Groups of swoUen, pale- 
stainmg ceUs give the impression that they 
are hulks of erythrocytes Only occasional 
leukocytes remain mtact, these occumng 
in rows hnmg small clefts m the fibrmous 
mass AU others have undergone rhexis 
(hematoxylm-eosm stam) 

"Van Gieson stain — Shows a homo- 
geneous yeUow stam m which outhnes of red 
ceUs are visible 

"Weigert’s stain — Masses of fibrm, stam- 
ing a deep blue, arranged as mterlacing 
groups of fine fibnls The heaviest masses 
taking the deepest stam are just beneath 
the smooth surfaces, gradually fadmg m 
amount and intensity of stam m the deeper 
portions 

"Elastic tissue stain {Weigert) — Shows no 
elastic tissue 

“ Unna’s differential mast-plasmaccll stain 
— Shows the large swollen surface ceUs and 
ceU groups descnbed above (see general de- 
scnption) to haA'^e a deep blue nucleus and 
paler blue cytoplasm These cells are 
plasma cells No Russell bodies are ap- 
parent 

"Mallory's aniline blue stain — Shows a 
coarsely reticulated framework of deep red, 
fibnllar matenal punctuated irregularly by”^ 
more homogeneous patches of deep blue 
stained matenal, chiefly centrally and by^ 
yellow patches penpherally In these yel- 
low patches vague outhnes of large, roughly^ 
round, anuclear cells can be made out ivith 
Aery fine reddish-orange strands m places 
between these cells and around the masses 
m the latter location these strands become 
coarser, shade mto a deeper red, and merge 
with the basic deep red reticulated back- 
ground Near the blue zones the red re- 
ticulated tissue assumes a reddish-purple 
and purple-blue color as one nears the 
frankly blue patches, meanwhile the fibers 
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areas in which the cells are absent In one 
place the fibnn is concentrically arranged 


sections studied that these masses are fibnn 
bodies, each presenting a central nucleus of 



Fig 7-A S H white mole aged 40 An elongated fibnn body is attached to the lung (May 11 1933) 
Fig 7S Four months later (Sept 8 1933) the fibnn body was spontaneouslj detached from the lung and is 
now freely movable (Later examinations showed the fibrm body re attach^ to the lung, it subsequently 
detached itself a second time ) 

Fig 8-A M C. negro female aged 23 A large oval fibnn body is attached to the lower margin of the 
lung It IS partially mobile Fig 8 B (Examination in the lateral recumbent position right side up ) 
The shape of the fibnn body has changed — it is now elongated and the distal end of the fibnn is free in 
the pleural space 


“Ziehl-Neelson stam of this tissue re- dense compact fibnn and arranged in con- 
veals no aad-fast baalli centric layers ‘ttTiere the fibrm is most 

“Co 7 iclusions — It is apparent from the dense there is an absence of intact cells 
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In the case descnbed by Heacock and 
Van Ness, it is possible that a hemorrhage 
attended the spontaneous pneumothorax 
In that event the source of fibrm was either 
from the hemorrhage or the effusion or both 
The presence of a pleural effusion m 91 
of our 94 cases would tend to confirm 
Fleischner’s idea fibrin bodies formed by 
fibnn particles separating out from the 
pleural effusion, forming a small mdus, 
which acts as a nucleus for the continued 
deposit of fibnn, ivith the subsequent for- 
mation of a mass 

In prolonged pneumothoraces a fibnnous 
deposit IS found on the parietal pleura 
This deposit may become unusually thick 
It may also supply nuclei for and contnbute 
to the development of these fibnn bodies 
Fibnn bodies are associated with a 
pleural effusion m a high percentage of 
cases (96 8 per cent) 

There are many patients noth hydro- 
pneumothoraces and relatively few fibrm 
bodies are found An effusion may conceal 
a fibnn body It may be necessary to shift 
the patient into vanous positions to un- 
cover a fibnn body The presence of an 
effusion alone is probably not the only fac- 
tor in the production of a fibnn body 
there must be some other factor which 
causes the separation or preapitation of the 
fibrm It may depend upon the presence 
of hemorrhage as well as on the character 
of the effusion A fluid of low specific 
granty, noth few or no cellular elements, 
will probably not contnbute to or be mstru- 
mental in the formation of a fibrm body 
In one of our cases the fibnn body de- 
\ eloped, without any evidences of a pleural 
effusion, at the site of a ruptured adhesion, 
the formation suggested by Stoffel The 
ruptunng of the adhesion may have re- 
sulted in locahzed edema or a serous trans- 
udate which may have been the source of 
the fibrm for the formation of the mass 
There mav have been a blood i essel m the 
adhesion , in that e\ ent, a hemorrhage fol- 
low mg the rupture of an adhesion band 
w ould be the source of the fibnn for the for- 
mation of tile “blood fibnn ball,” as sug- 
gested by Dull 


In our opinion the theones suggested by 
Fleischner, Dull, and Stoffel are poten- 
tially correct Two of the three theones, 
or possibly all three, are operatmg simul- 
taneously m the formation of these fibrm 
bodies 


SUMMARY AND CONCLUSIONS 

Nmety-four cases of pulmonary tubercu- 
losis receiving collapse therapy by artifiaal 
pneumothorax presented one or more 
fibnn bodies This series mcludes 48 males 
and 46 females Of these, 70 were white 
and 18 colored These bodies were found 
on the right side m 39 and on the left side 
in 55 

Fibnn bodies are commonly associated 
with a pleural effusion, being present in 91 
of our cases (96 8 per cent) 

Smgle bodies were found m 90, and mul- 
tiple fibnn bodies m four cases 

Fibrm bodies vary m size and shape 
They are usually found m the basal portion 
of the pleural cavity and present varymg 
degrees of mobility 

Thoracoscopic findings are presented m 
five cases 

Pathologic findings were studied m four 
Imng cases detailed findmgs are reported 
m three 

These bodies develop from fibrm denved 
from (1) blood, (2) pleural effusion, (3) or 
both 
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becoming more or less progressively 
broader, losing the meshwork appearance, 
and merging into homogeneous acellular 
masses ” 

(The red stained substance is fibnn, the 
blue hyahmzed substance, fibrin, the yel- 
low, red blood corpuscles ) 

''Impression — These sections, together 
with the gross appearance of layering, sug- 
gest a repeated senes of hemorrhages, each 
probably of small amount and duration 
As one clot formed, a fresh local hemor- 
rhagic exudate formed, the antecedent cellu- 
lar content (erythrocytes) having merged 
with the fibnn mass which concomitantly 
had been undergoing a hyahnizmg process 
There is no evidence of any fibrosis or vas- 
cular canalization The penpheral posi- 
tion of the nucleated cellular elements sug- 
gests that these are reactive to a compara- 
tively recent hemorrhage, the presence of 
plasma cells suggests a low grade of chron- 
icity of the mcitmg imtant ” 

Comment — It is obvious that a source of 
fibnn IS necessary for the formation of 
these bodies From an analysis of our cases 
it seems to us that the sources of fibnn were 
as follows (1) blood, (2) pleural effusion, 
(3) a combmation of both 

It is conceivable that a hemorrhage mto 
the pleural space may be the forerunner of 
a fibnn body, either ■without or precedmg a 
pleura] effusion After the withdrawal of 
the needle in the pneumothorax refills we 
frequently see blood It is possible that at 
such times blood also dnpped mto 'the 
pleural cavity Either the mtercostal ves- 


sel or a vessel on the inner surface of the 
chest wall was mjured Bleedmg, following 
injury to the chest wall vessels or a vessel in 
an adhesion band, may not show external 
evidences The question may be justly 
raised, why are fibnn bodies not found 
more often m uncomplicated cases of pneu- 
mothorax^ They probably do occur, but 
are imssed 

Blood dropped mto a pleural effusion tn 
vitro, depending upon the quantity, will 
precipitate into a mass, to which adhere 
cells and fibnn from the fluid It is fair to 
assume that the same holds true tn vivo a 
hemorrhage into a pleural effusion may re- 
sult m the formation of a “blood fibnn 
ball ” This may be the explanation for the 
formation of free fibnn bodies If hemor- 
rhage be the only factor these fibnn bodies 
should present themselves more often, for 
most cases of pneumothorax, if not all, at 
one time or another show evidences of a 
pleural effusion These effusions may be 
transient and missed if the interval be- 
tween exarmnations is too long 

The partiallymobile and immobile bodies 
probably develop at the site of local trauma 
to the lung or chest wall In 70 of our 
cases, the fibnn bodies were found at- 
tached to the dependent portion of the col- 
lapsed lung — that portion of the lung 
bathed m the pleural effusion practically 
all the time The pleural effusion may 
have been the source of irritation (trauma) 
to the lung Local trauma may also be in- 
duced bj’’ the needle dunng the pneumo- 
thorax refill 



DAPHNIA MAGNA AS A BIOLOGICAL DOSIMETER 
FOR SOFT X-RAYS 
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I IVING animals have been used to 
I measure the potency of vanous sub- 
^ stances for many years To illustrate, 
one need only mention the use of rats, mice, 
gumea pigs, and rabbits for the purpose of 
standardizmg drugs, testmg the effiaency 
of sera, hormones, mtammes, etc In 
radiology, likewise, vanous h^^ng animals, 
eggs, and biological reactions of several 
sorts have been employed for estimating 
\-ray dosages Of these, the chief ones are 


such animals may be used as a dosimeter 
Thej'^ are easily cultured m large numbers 
throughout the year and have a special ad- 
vantage m that one may determme by ob- 
semng their hearts under the microscope, 
whether the animals have or have not been 
killed by the radiation Those whose 
hearts have ceased to beat are dead, so that 
the result of the irradiation may be de- 
termmed at once, without subsequent cul- 
turmg This paper descnbes expenments 
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Fig 1 Photomicrograph of female Dapima magma (Straus) m the first adult 
instar, with eggs m its brood pouch 


the er^'thema reaction (1), the growth of 
seedlings (2 and 3), the hatching of Ascans 
(4) and Drosophila (5 and 6) eggs, and the 
colony development of bacteria (7) 

Daphma may be killed by a relatively in- 
tensc dose of long n at e length or soft \-rays 
i maximum dose needed to 

JUS le animals be taken as a unit. 


in which Daphma were used to measure the 
dosage of soft x-rays 

In the expenments, female Daphma 
magna (Straus), raised at room tempera- 
ture, and hamng just released their first 
broods, were used Since the animals are 
transparent, it is possible to see many de- 
tails of their internal structure without m- 
2S5 
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DAPHNIA MAGNA AS A BIOLOGICAL DOSIMETER 
FOR SOFT X-RAYS 
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L iving anunals have been used to 
measure the potency of vanous sub- 
stances for many years To illustrate, 
one need only mention the use of rats, mice, 
gmnea pigs, and rabbits for the purpose of 
standardizmg drugs, testing the effiaency 
of sera, hormones, vitanunes, etc In 
radiology, hkewise, vanous living animals, 
eggs, and biological reactions of several 
sorts have been employed for estimating 
vray dosages Of these, the chief ones are 


such animals may be used as a dosimeter 
They are easily cultured m large numbers 
throughout the year and have a special ad- 
vantage m that one may determme by ob- 
serving their hearts under the nucroscope, 
whether the animals have or have not been 
laUed by the radiation Those whose 
hearts have ceased to beat are dead, so that 
the result of the irradiation may be de- 
termmed at once, without subsequent cul- 
tunng This paper descnbes experiments 



Fig 1 Photomicrograph of female Daphtia magma (Straus) m the first adult 
instar, with eggs m its brood pouch 


he er^ihema reaction (1), the growth of 
(2 and 3), the hatchmg of riscarij 
\ ) and Drosophila (5 and 6) eggs, and the 
colony development of bacteria (7) 

ophina may be killed by a relatively in- 
cnse dose of long wave length or soft x-rays 
so that, if the maximum dose needed to 
just kill the animals be taken as a unit. 


m which Daphma were used to measure the 
dosage of soft x-rays 
In the expenments, female Daphma 
magua (Straus), raised at room tempera- 
ture, and ha^^ng just released their first 
broods, were used Smce the animals are 
transparent, it is possible to see many de- 
tails of their mtemal structure without in- 
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body^and position of several osciUating 

mtemal organs are shown in Figure 1 Znsl far.^ JrVnt^S 


VERTICAL 

SECTION 



FOCAL SPOT 
ALUMINUM FOIL 



TOP VIEW 



/LEAD SHIELD 
-MOIST BLOTTERS 
' GLASS SUDE 
'WOODEN SUPPORT 


Fig 2 Drainng showing the position of the animals in relation to the focal 
spot of the \ niy tube 


A slightly modified Banta culture me- 
dium (8) was used m reanng the animals It 
as prepared by plaang in a jar two pounds 
of garden soil and eight ounces of dned, 
finely divided horse manure and adding ten 
quarts of strained pond water The mix- 
ture was allowed to stand for three days m 
a water bath at 15-20° C It was then 
strained and some of the sod rubbed 
through the straining cloth into the me- 
dium The young were transferred to mdi- 
ndual bottles containing 100 c c of a 
medium made by dilutmg one part of the 
medium desenbed above with two parts of 
strained pond water After four days, 
about 15 c c of the undduted medium was 
added to each bottle to provide additional 
food When the ammals had reached them 
first adult mstar, with eggs m the brood 
pouch, they were placed in groups of ten on 
moist blotters m the well of a micro- 
culture shde, and, after irradiation, care- 
fully removed to a glass shde, where the 
heart was exammed microscopically 


by the window was the Ko (1 54 A ) and 
the K 1 (1 38 A ) Imes of the copper \-ray 
spectrum The position of the animals in 
relation to the focal spot of the x-ray tube 
IS shown in Figure 2 

In order to detemnne whether animals 
raised at different tunes under the same 
conditions are affected m a consistent man- 
ner by the x-rays, the curve shown m 
Figure 3 was prepared The ammals used 
for this curve were reared so as to be ready 
for irradiation on the five different days 
given by the legend m the figure The re- 
sults plotted m Figure 3 mdicate that am- 
mals reared at different tunes are suffi- 
ciently consistent to be used as a dosimeter, 
if the dose is defined as the maximum 
needed to just loll the ammals Smee gas 
x-ray tubes are much more difficult to op- 
erate at a constant output than filament 
tubes, it IS possible that part of the mcon- 
sistency evident m Figure 3 is due to the 
variation m intensity of the x-rays and 
that the ammals are more uniform than the 


The x'-rays were supphed by a gas x-ray figiue mdicates 
tube (9) havmg a copper target and wan- In order to make use of this kmd of 
dow made of aluminum foil and cellophane, biological dosimeter, the variation of in- 
operated at 45 peak K V and 10 ma tensity of the x-ray tube with the distance 



KERSTEN AND SNIDER BIOLOGICAL DOSIMETER 


287 



MINUTES OF IRRADIATION 



of Dap7,nia^,^g^a“ distance as determined bj the kflimg 

eacl. pomt on the ^ 10 
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from the focal spot was determined for 
sei’^eral distances by repeating the experi- 
ment jUst mentioned The results are 
plotted in Figure 4, m which each point 
again represents the results obtained by 
irradiabng ten animals The filled circles 
represent cases in which all the ten animals 
were killed and the open circles cases in 
which the ten animals were not all killed 
The maximum dose necessary to ]ust kill the 
animals, as a function of the distance from 
the focal spot, is then represented by a 
graph connecting the left edge of each row 
of filled circles 

In conclusion, it may be stated from the 
proceeding expenments that Daphma 
viagna may be satisfactonly used as a do- 
simeter for soft \-rays and that for this pur- 
pose they have a special advantage in that 


the dose may be detemuned mimediatelj 
after the irradiation by a microscopic ex- 
amination of the hearts of the irradiated 
anunals 
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HYPERTROPHIC OSTEO-ARTHROPATHY 

By EDWIN L RYPINS, M D BJootmngtoii , Ilhjwis 
From the Department of Roentgenology, State Umversity of Iowa 


IIYPERTROPHIC osteo-arthropathy 
IS well defined by Carr, as quoted by 
'' Stewart (11) “A disease of second- 
ary nature occurring in the course of vari- 
ous chronic conditions, characterized clini- 
cally by enlargement of the extremities, 
with clubbmg of the fingers, and thickenmg 
at the jomts, or about them, and anatomi- 
cally, by thickening of the soft part, 
especially of the distal phalanges and pro- 
liferative processes of the periosteum, par- 
ticularly at the lower ends of the bones ” 
Hypertrophic osteo-arthropathy is found as 
a secondary manifestation of chronic dis- 
ease of the heart and lungs, particularly of 
the latter 

The disease was first recognized by 
Mane, m 1890, although Bamberger had 
pre\nously mentioned the condition m 
1899 (8) Mane (11) believed the penos- 
teal changes which occur to be due to ab- 
sorbed toxins as the result of improper 
aeration Bamberger (11) thought that a 
passive congestion was the basic factor m 
the production of the penostitis Brooks 
(1) suggested that the changes m the bones 
were due to the effects of circulatmg toxms, 
chiefly of mfectious ongm, causing changes 
m the pituitar)’- gland He based his theory 
on the somewhat analogous lesions seen in 
acromegaha There is no pathologic basis 
for this latter theory, since no changes have 
ever been found m the pituitary gland 
The most recent theory is that there is a 
hberation of nitrogen gas in the bony struc- 
tures, with an elevation of the periosteum 
( 12 ) 

The most important causative factors, m 
order of importance, are bronchiectasis, 
pulmonar}’' tuberculosis with captation, 
lung abcess, chrome empyema, and con- 
gemtal heart disease (7, 9, and 1 1) Bihar>^ 
cirrhosis, cliroinc jaundice, common duct 
obstruction, carcinoma of the head of the 
nancreas. and hpnign stenosis of the com- 




Fig 1 Case 1 Postero antenor view of the chest, 
showing large metastasis m nght lung field close to the 
cardiac shadow 


mon duct have occasionally been noted as 
causative factors (1) In addition, chrome 
suppurative processes m the abdomen, 
chrome infections of the kidney, chrome 
hver abcess, and long-standmg dysentary 
are mentioned as rare causes (9) 

The condition is secondary, although 
there are five cases in the hterature ivithout 
lung changes (8) These cases were re- 
ported upon about 1900, at a tune when 
roentgenograms were not common!)" util- 
ized, no postmortems were obtainable 
Five cases are also mentioned in which 
cirrhosis of the hver caused hypertrophic 
osteo-arthropathy (4), two of these cases 
merely had clubbmg of the fingers 

It IS mterestmg to note that in most of 
the cases reported the pulmonar)" lesion de- 
veloped m comparative youth at a time 
ivhen the tissues, particularly those of 
mesodermal ongm, are easily capable of 
h)"perplastic evolution 
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The disease occurs pnncipally in males 
between the ages of 20 and 40, although out 
of a total of 144 cases reported m the htera- 


Pathologically, the condition is a slowly 
progressive ossifymg penostitis, beguining 
usually in the distal ends of the diaphyses, 



Fig 2 Case 1 Postero-anterior view of both hands showing marked pro- 
liferation which lias also present in metatarsals forearms and tibim 




- 


Fig 3 Case 2 A {kft) Postero anterior view of chest showmg moderate inflammatory changes in 

(r.g/d)^“”po'lferlanTi^i^ chest after the instillation of hpiodol in the trachea shomng 

saccular bronchiectasis in the right lower lung field 

ture up to 1916, seven had occurred m occurring first m the bones of the fore^ 
SSir^(6) the Youngest of whom was 2S and lower lep later mvolvmg also the 
enuoren w, uic y g fr„,nrl nther bones of the hmbs, and even in some 

months (5) The con Jtion has been found the remaming bones of the 

to occur m animals (12; 
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skeleton Concomitant with the penosteal 
proliferation there is also a rarefymg ostei- 
tis of the shaft, with fatty changes of the 
marrow There may be also thickenmg of 
the pen-articular tissues of the jomts, fre- 
quently with effusion Sometimes erosions 
of the ]omt cartilages occur The bulbous 
swelhng of the fingers and toes was first de- 
scnbed by Hippocrates (8 and 11) Brooks 
(1) has well pomted out that clubbing of 
the fingers and toes is really the first stage 
of this condition Distmct thickenmg of 
the subcutaneous tissue m the malar re- 
gions IS also noted Bone changes may 
often be found m the patients who present 
clubbmg of the fingers, as Locke (8) found 
12 out of 39 patients with defimte bone 
changes, yet there were no other symptoms 
except clubbmg of the fingers These 12 
had puhnonar}^ tuberculosis, bronchiec- 
tasis, asthma, cirrhosis of the hver, and 
cardiac changes Kessd (7) found 27 cases 
out of 100 with marked pulmonary tuber- 
culosis, and believes that the condition is 
more frequent in pulmonary tuberculosis 
than the usual dmical exammation would 
warrant one m behe\nng 

COURSE OF THE DISEASE 

The changes m the periosteum will often 
disappear as the primary lung condibon 
improves Pheraister (10) and Butler (2) 
ate cases of limg abcesses m which the 
bone changes disappeared as the pulmo- 
nary lesions healed The converse is some- 
times true, although not often If the lung 
condibon is due to ather primary or sec- 
ondary neoplastic mvolvement, uradiabon 
therapy to the lung-fields may cause re- 
gression of the penosteal bone changes 
Paterson (9) ates such a case m which the 
mediastmum was mvolved by what appar- 
ently was some type of Ijmphoma, since 
the condibon grew better m a short time 
under irradiabon therapy We have not 
had an opportunity to treat our case which 
had a malignancy None of our pabents 
improved 

Case 1 G H , male, white, aged 37 
years, hospital No FSS68, was admitted on 
Oct 19, 1931 The patient complamed 



Fig 4 Case 2 Anteropostenor view of nght 
anbe and knee showing penosteal prohferabon along 
the lower medial portion of the fibula and the corre- 
sponding portion of the tibia Remamder of skeletal 
system showed no changes 

of swelhng and pams m the jomts, enlarge- 
ment of the nose, and loss of weight In 
July, 1929, a mass had been removed from 
the left grom In September, 1929, and 
February, 1930, recurrences had been re- 
moved The pathologic diagnosis was 
fibrosarcoma Eight months before en- 
trance to the hospital, he began to have en- 
largement and pam m the ankles Succes- 
sively, his knees, tvnsts, and hands have be- 
come involved, and his nose has enlarged 
He has lost 80 pounds within the last year 
His farmly and past histones are unessen- 
bal Exammation revealed his nose to be 
definitely enlarged His hands, feet, wnsts, 
and ankles are verj^ large His fingers and 
toes are clubbed The knee joints are en- 
larged and tender There is pitting edema 
on the dorsum of the feet The tibi® and 
radii are defimtely thickened The heart is 



Fig 5 Case 3 Anteroposterior vieu's of feet left hand, and both tibia; showing periosteal prohferation 
of all the bones 


enlarged The liver and spleen are not pal- the University Hospital, Dec 21, 1934 
P^ble The patient complained of cough, with ex- 

Laboratory data Skull and sella, nega- pectoration of foul sputum, shortness of 
tive by roentgen ray Hemoglobin, 75 breath followmg exertion, nasal discharge, 
percent, red blood cells, 4,500,000, white swellmg of ankles, knees, and hands, and 
blood cells, 93,000, polymorphonuclear weight loss In 1927, at the age of 23, he 
lymphocytes, 52 per cent , unc acid, 3 5 began havmg cough with a small amount of 
per cent, urea nitrogen, 14 per cent, sputum A nasal discharge was also noted 
creatmme, 1 per cent, pH, 3 5 per cent, Cough and sputum have grown progres- 
Ca, 9 5 per cent Wassermann and Kahn sively worse In 1929, his tonsils were re- 
tests were negative Unne was negative moved without rehef of symptoms In 
Electrocardiogram was negative The pa- May, 1933, he coughed up one-hah cupful 
tient did not improve, and died at home m of blood In 1932, he first noticed short- 
June, 1933 ness of breath on exertion, with swelling of 

Comment — Case 1 represents the type m knees, ankles, and hands He has lost 20 
which metastatic mahgnancy of the lung pounds in the last two years He himself 
(Fig 1) resulted in marked periosteal noticed clubbmg of his fingers m 1930 
changes of the skeletal system (Fig 2) In His family and past histones were unessen- 
spite of the marked penosteal changes tial Exannnation revealed bilateral ex- 
which mvolved all the long bones and ophthalmos His nose was not enlarged 
hands and feet, the calcium metabohsm He had considerable antenor nasal dis- 
was normal, as the blood calcium and phos- charge There were moist r41es at both 
phorus were withm normal range bases There was clubbmg of all the fingers 

Case 2, M E, male, white, aged 30 and toes Forearms and tibu were not 
years, hospital No K7730, was admitted to promment 


RYPINS HYPETROPHIC OSTEO-ARTHROPATHY 


293 



Fig 6 Case 3 A (left) Postero antenor roentgenogram of chest on patient s entrance, showmg m- 
creased density of the nght apex No nbs were involved , . j u 

3 (rtgftt) Postcro-antenor roentgenograin of chest three weeks later The patient now has a dry cough 
The process in the right apex to the upper lobe has increased Ribs are not involved There is no pain in 
the neck or arm , there are no pupillary changes 


Laboratory Data — ^Hemoglobin, 80 per 
cent, red blood cells, 5,020,000, white 
blood cells, 8,800, polymorphonuclear leu- 
kocytes, 68 per cent Wassermann test 
was negative Blood chemistry was not 
done Urme was negative The patient’s 
condition has remamed stationary 

Conwient — Case 2 represents the com- 
mon etiologic factor m the production of 
hypertrophic osteo-arthrop)’-, namely, an 
infectious process m the lungs (Fig 3) 
This case also represents the early perios- 
teal changes (Fig 4) Roentgenograms of 
the knee and ankle were taken because of 
the patient’s pam, the penosteal changes 
were unexpected 

Case 3 J H , male, white, aged 54 
years, hospital No K11595, was admitted 
to the Umversity Hospital on March 16, 
1935, because of shortness of breath and 
■weakness of four ■weeks’ duration In 1922 
he had gonorrhea, and six weeks later there 
de\ eloped a marked swelhng, pam, and 
tenderness of both knees, hips, left ankle, 
and foot He was m the Umversity Hos- 
pital at tins time and the only thing of m- 
tercst w as that his fingers m ere not clubbed 


Three months later he was perfectly well, 
one year later he had another attack which 
also disappeared within a few weeks In 
November, 1934, another episode of swell- 
ing and pam in the knees and ankles 
occurred The swelhng and redness sub- 
sided but the pam has persisted He has 
been very weak and short of breath for the 
last month He has had an elevated daily 
temperature smce November, 1934, and 
has lost 70 pounds Upon close question- 
ing he admitted a moderate dry cough for 
several years Exammation revealed the 
chest to be barrel-shaped, the intal capac- 
ity was 3,600 c c He had marked club- 
bing of the fingers and some clubbing of 
the toes The remainder of the examina- 
tion was negative 

Laboratory Data — Hemoglobin, 60 per 
cent, red blood cells, 4,080,000, white 
blood cells, 9,000, poljmiorphonuclears, 
72 per cent Wassermann test was nega- 
tive Three blood cultures were sterile 
On several occasions the sputum was nega- 
■tive for tuberculosis Unne was negative 
The patient’s temperature was rather 
septic, and he has been getting progres- 
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sively worse The pathologic process in the 
right upper lobe and apex (Fig 6) has 
gradually spread This was thought to be 
an inflammatory process because of the ab- 
sence of nb mvolvement, the lack of pam m 
that side of the neck, and the failure of m- 
volvement of the cervical plexus of that 
side 

Commenlt — Case 3, to my mind, also 
represents penosteal changes (Fig 5), due 
to a chronic mflammatory process of the 
lungs 

SIIMMAR\ 

(1) Hypertrophic osteo-arthropy is al- 
ways secondar}'^ to a chronic condition, 
usually m the lung 

(2) Clubbmg of the fingers is the first 
stage m hypertrophic osteo-arthropy, and, 
if the cause remams, penosteal prolifera- 
tion of the long bones wiU eventually occur 
Clubbmg of the fingers will disappear if the 
cause is removed as m the case of the sub- 
clavian aneurysm reported by Funk (3), m 
which the clubbmg disappeared as the size 
of the aneurysm diminished following liga- 
tion 

(3) When extensive penosteal prolifera- 


tion IS seen m the roentgenogram of an ex- 
tremity, chest films should be taken in an 
effort to locate the primary cause 
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evipal anesthesia for radium therapy 

Bv GRAY H TWOMBLY, M D , a7id GEORGE T PACK, M D , the Memonal Hospital, 

Ne^v York City 


^HE intracavitary and interstitial use of 
radium usually requires some form of 
" anesthesia Local infiltrative and 
conductive (nerve block) anesthesia is fre- 
quently employed for the mterstitial ir- 
radiation or surgical exasion of mtra-oral 
cancers The surgical approach for radium 
therapy of cancers of the uterus, rectum, 
and urinary bladder is often done through 
the medium of spmal anesthesia Local 
anesthesia is not suitable for the mtroduc- 
tion of radium needles or radon seeds mto 
bulky tumors of the trunk and extrermties, 
or mto the breast and axilla involved by 
mammary cancer The majonty of these 
treatments (i e , the surgical implantation 
or placement of the radium) are given m 
less than ten mmutes It would seem that 
the technical difficulties, dangers, unpleas- 
ant sequelae and relatively long periods of 
recuperation from general and spmal anes- 
thesia, as well as the apprehension amd ner- 
vous shock of local anesthesia, might be 
avoided by the emplojunent of am anes- 
thetic ivith the followmg properties rapid 
mduction, ease of admmistration, short 
period of anesthesia mth immediate and 
complete recover)^ safety, and low toxic- 
ity These qualifications have been met 
by sodium evipal, the new mtravenous an- 
esthetic recently mtroduced mto this coun- 
tr)’^ It was our pmnlege to test its value, 
several months before it was placed on the 
American market It seems to be ideall}’- 
suited for the short anesthesia necessary m 
intersbtial and mtracavitary irradiation 
and on this account it is of great importance 
to radiologists 


PHARMACOLOGIC ACTION 

Evipal IS the trade name given to N- 
meth} 1 c} clohexenylmethyl barbitunc aad 
In Europe, it is knoivn as evipan It is a 
uhite, tasteless, odorless crystalline com- 


pound with a meltmg pomt of 143-145 ° C 
The structural formula is 


CbHdn. yCO NH \ 

)>c<( )>co 

CH,/ Vo— NCHa'^ 


The compound itself is only shghtly soluble 
but the sodium salt is very soluble though 
unstable m solution, decomposmg m a few 
hours It was developed m the laboratories 
of the I G Farbemndustne AktiengeseU- 
schaft, m Elberfeld, Germany, and was 
first described by Dr H Weese m 1932 (1), 
who credits the mvention to Dr Ludwig 
Taub and Dr Walter Kropp (2), workers 
m the same laboratones 

Experiments on the pharmacologic ac- 
tion of this drug were first earned out by 
Weese using mice, cats, dogs, and cananes 
He found these animals to act m nearly the 
same manner Cananes went to sleep in 8 
mmutes when given 3 mg by mouth, and 
slept 30 mmutes Mice slept from 3 to 4 
mmutes after a similar dose, 120 mg per 
kilo, and waked m 50 to 60 mmutes 
The lethal dose for nuce and dogs was 
found to be 3 3 tunes the effective anes- 
thetic dose, while in cats the therapeutic 
mdex was four (Kennedy fotmd a thera- 
peutic index of 4 m mice and rats In 
gmnea pigs, 2 5 times the therapeutic dose 
caused death ) In a later paper Weese re- 
ports on further pharmacological studies m 
cats, whose reactions to narcotics of the 
barbital senes he says are similar to those 
of human patients The ammals were m- 
jected with a 10 per cent aqueous solution 
of sodium evipal intravenously They 
went to sleep quietly in about one mmute 
and remained so from S to 190 mmutes, de- 
pendmg on the dose The mmunal dose to 
give complete anesthesia when given mtra- 
venously m 2 minutes was 25 mg per kilo 
A dose of from 100 to 110 mg per kilo re- 
sulted in death from respiratory paratysis. 
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a therapeutic quotient again of about 4 In 
animals poisoned mth phosphorus and m 
others in whom the hver had been removed, 
recover}^ from the effect of the drug was 
much slower than m normal animals, sug- 
gesting that the chemical is detoxified in 
the hver It is secreted unchanged by the 
kidneys and can be detected m the unne, 
but most of it (97 2-97 7 per cent) is 
changed into urea by the hver The pro- 
cess IS rapid, rabbits decomposing half the 
narcotic dose m 13 minutes The respira- 
tory quotient and alkali reserve are un- 
changed (Weese), while the blood sugar 
level remains the same (Kennedy and 
Narayana) 

The effect of repeated injections of the 
drug IS not cumulative or harmful Weese 
has mjected cats and rabbits daily for 50 
days with SO mg subcutaneously without 
any evidence of toxicity or even loss of 
weight At the end of this prolonged 
period the amount necessary to cause sleep 
was about 25 per cent more than at first 
but the effect of the drug was the same, 
namely, short, undisturbed sleep 

Kennedy and Narayana have also ear- 
ned out extensive pharmacological studies 
on the drug They find that when a frog's 
heart is perfused with a solution contaimng 
it, the organ is depressed and its beatmg 
may be stopped but it promptly recovers 
with washing, while perfusion of a second 
heart with the washings show the same de- 
pressing effect, that is, the drug is not 
fixed in any way by the heart muscle 
on which it acts The ventricle seems to 
be slowed before the auncle 

The mvestigators find a 37 per cent 
slowmg of respiration m rmce, rabbits, and 
rats The body temperature falls on the 
average 3° F in rats, 1 5° F m rabbits, 
and 2 5 ° F m gumea pigs A shght fall 
m blood pressure (10-25 mm Hg) is an 
almost constant findmg m ammals 

TECHNIC AND DOSAGE 


and this solution is injected intravenously 
ivith suitable aseptic precautions The 
tendency seems to be more and more 
marked to give no fixed amount of the solu- 
tion but to inject it rather rapidly at first 
1 c c in from 10 to 1 5 seconds, notmg ac- 
curately the amount necessary to produce 
sleep A further equal dose or even double 
this amount can be added, depending on 
the depth and duration of the anesthesia re- 
qmred In general, 10 c c of the 10 per 
cent solution is regarded as the maximum, 
although many leave the needle in place 
and give a second dose as the effect of the 
first begins to wear off When adnunis- 
tered m this manner, as much as 20 c c can 
be used safely This method of calculatmg 
dosage seems to be more m favor than that 
recommended by manufacturers, who sug- 
gest 6 c c of the 10 per cent solution for 
every 100 pounds of body weight 
In the cases observed by us, we have 
tended to be conservative m the amounts 
given and for the most part have admims- 
tered only enough to render the particular 
surgical or mampulative procedure pos- 
sible In general, we have given only 2-3 
c c more of the solution than that quan- 
tity which mduced sleep The entire drug 
has been mjected usually m from 1 to 2 
mmutes 

The patients fall asleep qmetly for the 
most part If they are coimtmg, they sud- 
denly begm to slow up and usually stop and 
fall sound asleep before they reach twenty 
or thirty There are quite often some tome 
or dome contractions of the muscles but 
these tend to last only a mmute or so They 
are brought on frequently by painful 
stunuh, such as the mtroduction of a cysto- 
scope or masion of the skin It is neces- 
sary to see that the patient has a free air 
way and that his tongue does not fall back 
There have been several reports (Slot and 
Galley) of difficulties m respuation with the 
onset of anesthesia but we have had none 
so far m our short senes 


Evipal IS supphed as the soluble sodium 
salt, which IS readily dissolved m water 
Ampoules contammg 1 gm of the drug are 
dissolved m 10 c c of stenle distdled water 


CLINICAL RESULTS 

The first report of the climcal use of evi- 
pal was fay Scbarpff, who bad used the drug 
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by mouth m treating insomma He 
pomted out the advantages of the short- 
ness of the narcosis, particularly when used 
late at mght, the patient wakmg normally 
m the mommg Ernst reported 250 cases 
in January, 1933, and speaks of knoivmg of 
over a thousand more without mortality 
He counts as undesirable results, two cases 
of headache, three cases of vomiting, one 
case of double vision, and two of restless- 
ness 

In Weese’s second report on the pharma- 
colog}'^ of the drug, in 1933, he says m the 
last paragraph that 10,000 patients have 
been treated under the influence of the 
drug without accident One patient died 
suddenly for some unexplamed reason after 
a curettage for a septic abortion while xmder 
ernpal narcosis This had been mduced 
with 5 c c of 1 per cent solution, a hght dose 

In July, 1933, the Committee on Anes- 
thesia of the Bntish Medical Research 
Council reported favorably on the value 
of the drug They mention that 25,000 
cases at that time had been reported in 
Germany, ivith but one death attributed to 
evipal 

Smce its discovery, 163 articles have 
been pubhshed up to Januar}'-, 1935, con- 
cemmg its use, most of these bemg in Ger- 
man One of the best articles m Enghsh 
concermng the chmcal use of evipal is that 
of Jarman and Abel reportmg the results of 
its use m 1,000 cases They use 2 3 c c of a 
10 per cent solution for short operations m 
the out-patient department, allowing the 
patient to go home an hour or so later In 
domg major surgery, these ivnters use a 
pre-operative medication of Omnopon gr 
2/3 and scopolamme gr 1/150 given one 
hour before the operation and repeat the 
full anesthetic dose of enpal as often as 
necessary, the maximum number of tunes 
they have done so being four in two hours 
They list as contra-mdications, hver dam- 
age or jaundice, low blood pressure, or pre- 
vious medication vitli otlier barbiturates 
They behei e it should not be given to per- 
sons in the ujinglit position, as for dental 
extractions They ha\e had no deaths 
from tlic anesthetic and no serious compli- 


cations Jarman has since given 1,400 ad- 
ditional anesthetics without a death 

Not nearly so favorable is the report of 
Slot and Galley, who record five personal 
cases which reacted unfavorably to the 
drug The first died of bronchopneumoma 
five days after the anesthetic (given for the 
repairmg of a cut throat and supplemented 
with ether), the second had a temporary 
cessation of respiration reheved by the m- 
troduction of an intratracheal tube, the 
third died sixteen hours after the implanta- 
tion of radon m the tongue The remam- 
ing two patients were cases of temporary 
respiratory paralysis The authors also 
record briefly six other cases of death under 
evipan anesthesia These were not seen by 
them and are not fuUy recorded It hardly 
seems fair from their account to attribute 
these fatahties to the anesthetic 

A much more convmcmg account of a 
severe comphcation following the use of the 
drug IS that, by Landau and Wooley, of a 
normal young man of 23 who received 10 
c c of a 10 per cent evipal solution for the 
excision of a wen of the scrotum Recov- 
ery was accompamed by restlessness and 
headache for two days On the third day 
he had severe frontal headache, photo- 
phobia, nystagmus, and a pulse rate of 40 
On the fourth day his pulse was 36 and he 
was drowsy, blood pressure 135/80 , all re- 
flexes were exaggerated A lumbar punc- 
ture was negative save for an mitial pres- 
sure of 1 70 centimeters In other words, he 
had the signs and symptoms of cerebral 
edema which lasted for eight days His re- 
covery was uneventful and there were no 
sequel® 

Anschutz, m a complete and convmcmg 
paper dehvered before the Deutsche Gesell- 
schaft fur Chirurgie m April, 1933, records 
the results in a senes of 6,400 cases which 
were carefully controlled Of these, four 
died The fatahties occurred in old, de- 
bihtated persons and Anschutz beheves 
that all received too large a dose He men- 
tions four other cases, gathered smgly from 
the hterature ivithout any figures as to the 
number of successful cases m the same 
senes 
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The drug has been introduced only re- 
cently in this hemisphere Gavin Miller 
records 22 cases from Canada, mth good 
results m 20 In one case, no anesthesia 
was obtained One child of 13 had convul- 
sions following the mjection of the drug 
Another report from Canada by Heard is 
of 30 cases without comphcation In this 
countr}'^ the most extensive report is of 2S0 
cases Without mortality by Livingston, 
Emy, and Lieber, from Bellevue Hospital 
Brugess used it for minor genito-urmary 
surgery on 25 patients mth good results 
and no comphcations 

USE IN RADIUJI THBRAP\ 

The cancer surgeon has numerous op- 
portunities for a short, safe anesthetic suA 
as evipal, c g , simple \’nlvectomy, penec- 
tomy, orchidectomy, cauterization of the 
cenux or trachelectomy, cj-’stoscopy for 
diagnosis, biopsy or fulguration of papil- 
lomas of bladder, diagnostic curettage of 
uterus, minor amputations, simple or pal- 
hative mastectomy, colostomy, antrotomy, 
resection of mandible, enucleation of eye, 
cauter)’’ exasion of tongue, endotherm ex- 
cision of laryngeal papillomas, excision of 
soft-part tumors, curettage of giant-cell 
tumor of bone, and occasional formal biop- 


quue a surgical approach, therefore, some 
form of anesthesia is usually uidicated 
For example, the msertion of gold radon 
seeds or needles containmg radium or radon 
mto cancers of the tongue, hp, floor of the 
mouth, rectum, prostate, breast, and 
axilla, as well as certain tumors of soft 
parts such as hemangiomas, neurosarcomas, 
hposarcomas may be done with facility 
and a mmimum of discomfort by the use of 
sodium evipal anesthesia It is an ideal an- 
esthetic for dilatation of the cervixuten, and 
the placement of radium apphcators m the 
cemcal canal and body of the uterus The 
anesthesia is of sufliaent duration to per- 
mit of such operations as suprapubic cystot- 
omy and msertion of gold radon seeds into 
cancers of the urmaiy bladder, antrotomy 
and the placement of gold radon seeds or 
radium-bearmg capsules m the antral 
cavity for treatment of carcmomas of this 
location, passage of a radium tandem mto 
the esophagus, or radium-bearmg mtuba- 
tion tubes mto the larynx Our expen- 
ences with this anesthesia have led us to 
conclude that it is a most valuable aid to 
radiologists 
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It IS m the mterstitial and mtracavitary 
placement of radium that the advantages 
of evipal are most apparent, because these 
procedures are usually done so quickly that 
mhalation and spmal anesthesias, with 
their attendant dangers, discomforts, and 
duration, are hardly justifiable There is 
no stage of intoxication with evipal anes- 
thesia, the mduction and recovery are 
quiet, swift, and comfortable Many pa- 
tients are ambulatory shortly after con- 
sciousness IS restored We do not neces- 
sarily recommend the routme substitution 
of sodium evipal for local or other forms of 
anesthesia, but we do assert that its worth 
has been amply demonstrated to us m 
many instances 

The surface apphcation of radium is a 
pamless procediue, but the mterstitial 
and mtracavitary placement of radium re- 
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CHOLECYSTOGRAPHIC FINDINGS IN 300 CASES WITH 
COMPARISON OF THE OPERATIVE FINDINGS IN CASES OPERATED UPON 

By J^SE S^OHNSON M D , Assoaate Professor of Radiology, University of Texas, cid 
H C HARRELL, M D , Fellon in RadioJog^’-, John Seafy Hospital, Galveston, Texas 


T his paper represents the work done 
m the average sized department of 
roentgenologj^ The patients studied 
are both chanty and pnvate ones, and 
were referred to us both from the Out- 
patient Department, and Indoor Medical 
and Surgical Sernces of the John Seal}' 
Hospital Chnically, these patients range 
from the ones merely complaining of 
vague digestive s)mptoms, to the ones 
presenting typical and definite S3’mptoras 
of gall-bladder disease 

TECHNIC 

Both the oral and intravenous methods 
of admimstration are used We employ 
lodeikon for oral administration and follow 
the usual techmc Care is taken as to 
the making of the films, and each one is 
viewed as soon as possible, any nustake 
bemg corrected at once Iso-iodeikon is 
used for mtravenous admimstration, and 
the usual dose is given by the graxnty 
method We have never obsen'ed a 
severe reacbon following the mtravenous 
admimstration of this dye, but two of the 
patients in this senes had mild chills 
T/ie dye is administered by the radi- 
ologist, and the patient is kept in the de- 
partment throughout the time consumed 
by the examinalwn This, we feel, is an 
important pomt because then we are ab- 
solutely sure that the examinabon is not 
interfered with by the patient takmg food 
Blood samples are taken at mteri'als of 
thirty minutes and one hour for hver 
function determmabon We prefer to 
give the dye orally first to aU pabents and 
repeat it later mtravenously if no shadow 
IS obtained 

CHOLECYSTOGRAPHIC FINDINGS 

The oral method of study was used 
alone m 1S9, or 63 per cent, of our cases 


Of these, 153, or 51 per cent, were found 
to be normal There were two of these 
cases diagnosed as poor funebon, and as 
no mtravenous study was done Ihe diag- 
nosis remamed doubtful 
Cholehthiasis was demonsbated m 15 
cases, or 5 per cent of the senes, by the 
oral method alone A diagnosis of “patho- 
logic gall bladder” was made m an addi- 
bonal 19 cases m which the nscus failed 
to be filled with the dye 
In four cases, a negabve diagnosis made 
by the oral route was quesboned dmically, 
but was substanbated by mbavenous 
study On the other hand, m 9 cases 
(3 per cent) no shadow was observed after 
oral admimstration of the dye, only to be 
followed by normal findmgs after givmg 
the dye mbavenously This, of course, can 
be asenbed to vanous reasons, some of 
which are inherent m the method and 
cannot be avoided In two cases foUowmg 
oral dye in which the diagnosis was doubt- 
ful, a iagnosis of gall-bladder disease could 
be made by the mbavenous method 
In one case m which the gall bladder 
failed to fill after oral dye, there was only 
shght fillmg after the dye was given by 
vem In 26 cases (8 6 per cent of the 
cases studied), the diagnosis of gall-bladder 
disease was amved at after the giving of 
dye by mouth was confirmed by mtrave- 
nous study In another case m which 
a normal shadow with good funebon was 
found by the oral method, an mbavenous 
study gave doubtful findings 

In 60 cases (20 per cent), the referring 
physiaan requested that the examinabon 
be done by the mbavenous method There 
several reasons for this, the mam one 
bemg a desire for quantitabve measure 
of hver funebon as u eU as a study of the 
gaU bladder itself Of these cases, 35 were 
found to be normal, and 28 diseased 
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OPERATIVE FINDINGS 

These cases were not all operated upon 
for gall-bladder disease, but all cases that 
had a laparotomy done after the x-ray 
exammation, and m which the gall bladder 
was explored, are mduded m this senes 
As nearly as could be detenruned from the 
hospital records, of the 300 cases exa mi ned 
only 32 were operated upon In the 
only case operated upon for possible gall- 
bladder pathology, despite a negative 
roentgen diagnosis, the gaU bladder was 
removed and the pathologist classified 
the condition as chrome cholecystitis 
In SIX other cases a negative x-ray diag- 
nosis was confirmed In the two cases 
studied orally m which there was poor 
fiUmg, not confirmed by mtravenous 
study — hence diagnosed by us as being 
doubtful — operation revealed a diseased 
gall bladder m each instance One of these 
had stones m it Of the oral ex amin ations 
reveahng stones, three cases were operated 
upon and cholehthiasis was found m each 
mstance The other pathologic diagnosis 
made by the oral admimstration m which 
the viscus was filled was that of obstruc- 
tion, due to carcinoma of the head of the 
pancreas This was confirmed by opera- 
tion Of the pathologic diagnoses made 


due to non-filhng of the organ (studied only 
by oral method) seven cases came to opera- 
tion All were diseased, three of them con- 
taimng cholesterm stones as well In the 
only case, doubtful by oral method and 
negative mtravenously, that was operated 
upon, a negative operative diagnosis was 
made Seven of the cases studied m- 
travenously and orally, m which a patho- 
logic roentgen diagnosis was made, were 
operated upon and our findings confiirmed 
There was one case operated upon m 
the mtravenous alone and negative senes 
which was confirmed AH the cases 
operated upon m the mtravenous and 
pathologic group, five m number, were 
found to be pathologic Stones were found 
m one-third of aU the cases operated on 
In one case, an irregular outhne that was 
mterpreted as bemg due to gas m the 
colon was found on operation to be due to 
adhesions This, of course, is a needless 
mistake, because usually the gas has not 
the same position m different films, can 
ordmanly be moved along by mampu- 
lation, and certainly if an enema is 
given and successive film s made it can 
be difierenbated In all the cases oper- 
ated on m which a diagnosis of adhe- 
sions were made these were found at 
operation 


TABLE I 
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Oral 
Oral 
Oral 
Oral 
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COMMENT disease is not to be interpreted as trust- 

The part of the technic that we wish to 'worthy evidence against the presence of 
stress IS the fact that after giving the dye disease ” Ku-khn (2) also says that 

intravenously we keep the patient m the to 15 per cent of the cases 

department until after the examination normal responses the gall bladder 

has been finished We feel that when this nevertheless diseased The pathologist 

is done the roentgenologist can rely im- microscopic evidence of chronic 

phatly on the results obtamed disease in any gall bladder that is removed 

In the 300 cases studied m this senes, ^ mature patient, but this does not 

205, or OS 3 per cent, were found to be mean that the patient’s symptoms 

normal (Two-thirds of the patients re- reheved by its removal We 

ferred for cliolecystograms will be normal ) heartily endorse the statement made by 
Three of these cases have been re-ex- I^avidson e/ al (3) who say, “We feel 
ammed at mtervals of nine months to one pathology can be diagnosed more 

year, and the findings of the first exami- definitely by a well done cholecystogram 
nation confirmed at the operatmg table, here, fimc- 

Seventeen of the cases diagnosed as tion, as determmed by the x-ray, is often 
being pathologic by cholecystograms were ™ore valuable than direct inspection 


thought dimcally to have non-surgical 
conditions Acute catarrhal jaundice, ar- 
rhosis of the liver, and syphihtic hepatitis 
were the most common of these conditions 
The hver function was markedly lowered 
in all these cases in which it was studied 
We were able in the early days of our 
work to persuade the surgeon m our 
hospital to remove a few gall bladders 
showing faint shadows , they were grossly 
normal gall bladders Dr A O Smgleton, 
Professor of Surgery in the Umversity of 
Texas, with whom this work was done, 
told us recently that in his judgment the 
function can better be determined by 
cholecystography than it can be judged by 
mspection at the tune of operation He 
says also that he has no patience with, nor 
respect for, the surgeons who are removmg 
these gall bladders that are not frankly 
and grossly diseased, and that adhesions 
alone are not an indication for removal 
We cannot agree with Flemmg (1) who 
says “A normal cystogram from a pa- 
tient suspected of havmg gall-bladder 


SUMMARY 

The last 300 cases referred to us for 
cholecystograms were analyzed and find- 
ings presented 

Of the cases, 205 were found to be 
normal 32 of the cases were operated 
upon, and our findmgs were confirmed 
m all but one case 

We feel that the cholecystographic 
findmgs, after the dye is given mtrave- 
nously and the patient kept under di- 
rect observation until the exammation is 
fimshed, can be absolutely rehed upon, 
and IS probably the most important smgle 
pomt m the techmc of handhng the pa- 
tient 
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PANCREATIC CYSTS 

By S BRUCK, M D , Philadelphia 
From the Radiologic Service, Northeastern Hospital, Philadelphia 


MA LTHOUGH well known clinical and 
pathologic enbties, pancreatic cysts 
///r^\ rather uncommon In a radio- 
logic service of 600 bed capaaty, m the 
last two years we have encountered only 
the one case here reported The com- 
parative infrequency of the condition 
may be judged by the reports m the litera- 
ture Up to 1912, m 600 autopsies at 
Guy’s Hospital, Hale-White (1) reported 
four instances of pancreatic cysts At the 


(1) Retention Cysts, Imed with epi- 
thehum and caused by obstruction m the 
pancreatic or smaller ducts or acmi 

(2) Prohferation Cysts, produced by a 
proliferation of glandular epithehum fol- 
lowed by accumulation of flmd 

(3) Congemtal Cysts, often multiple 
and assoaated with congemtal cysts m 
the lungs or other organs 

(4) Hemorrhagic Cysts, due to hemor- 
rhagic necrosis 



Fig 1 Postcro-antenor \ncw The mass fits into 
the lesser curs-aturc of the stomach, pushing the 
stomach downward and to the left 


Fig 2 Note the pressure of the mass on the 
stomach and position of the duodenum, the descend 
mg lunb ascends nding the top and nght side of the 
mass 


Unit ersitv of Minnesota in four years, 
1920-1930 (2), only tliree cases were 
encountered 

The following types of pancreatic cysts 
hate been desenbed by Mayo Robson and 
Cammidge (3) 


(o) Hydatid Cysts, associated with 
similar changes in liver or other 
organs 

(6) Dermoid Cysts 

(7) Pseudocysts, usually produced by 
trauma, and not withm the substance of the 
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Fig 3 Lateral projection Stomach is pushed Fig 4 The transverse colon is pushed down and 
anteriorly to tjje jg/t jjy tjjg niass 


pancreas but usually m the lesser omental Pancreatic cysts may occur at any age, 

but are seen much more frequently after 
These vanous tjqies of cysts, of course, middle life 
vary as to their etiologic factors Some As regards the s}’mptoms, these are 
of them, such as the retention, prohfera- very mild and mdefimte imtil the cyst 
tive, and hemorrhagic, are produced by becomes of such size as to produce pressure 
acute and chrome pancreatitis, the latter on contiguous organs These sjmiptoms, 
being of the mterstitial type An over- like the roentgen signs, depend upon the 
growth of fibrous tissue will produce part of the pancreas mvolved, that is, 
fibrous contracbon, with narrowmg or whether it is the head, body, or tail If 
stenosis of the ducts, and thus give nse the head is mvolved, there may be pain 
to retention cysts Pressure on the mam and jaundice sumiJatmg gall-bladder dis- 
pancreatic duct will produce such a cyst ease or caremoma of the head, and even 
Locahzed areas of hemorrhagic pancreatibs if the cyst is large the mass may be mis- 
or trauma may produce hemorrhagic cysts taken for a large gall bladder With this 
At the bottom of many of these pancreatic there is anorexia, belching, vomiting, and 
disorders produemg cysts may be a chrome all the other signs suggesbve chmcaUy of 
cholecystibs or cholehthiasis Congemtal gall-bladder pathology In cases m which 
cysts and dermoid cysts are, of course, the body or tad of the organ is involved, 
developmental m ongm Hydabd cysts we get signs of gastnc and/or colomc dis- 
are due to infestabon by the echmococcus tress, dependmg upon the amount of 
and, therefore, they are usually accom- pressure exerted and the organs on which 
panied by an eosmophiha Pseudocysts it is exerted men the cyst is large it 
are of uncertam ebology but trauma plays can be palpated, and if pressure is great 
a promment r61e m them produebon enough it may produce intestinal obstruc- 
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taon Sugar may or may not be present 
m the unne Much of the pancreatic 
tissue must be mvolved before glycosuria 
occurs, but It IS surpnsmg how much 
tissue destruction there can be without 
any sugar m the urme David Smith 
reports a case in which there was no sugar 
m the unne, and at postmortem so much 
of the organ was destroyed that there 
was no sign of pancreatic tissue 

ROENTGEN PIAGNOSIS 

It IS Upon the roentgen exammation 
that one must depend mainly for the 
diagnosis of cysts of the pancreas Smce 
the pancreas cannot be visualized roent- 
genologicaUy, one must depend for its 
diagnosis on the pressure and alterations 
that it produces on the neighbonng con- 
tiguous organs which can be made visible 
by the x-ray Therefore, before one can 
see the efiects of the cyst, it must have 
attained a size that can produce extrmsic 
pressure on neighbonng organs The 
organs upon which pancreatic cysts pro- 
duce pressure and the displacements caused 
by tins pressure iviU depend upon the 
portion of the pancreas mvolved, whether 
it be the head, body, or tail 

V\Tien the head of the pancreas is m- 
volved it may produce very httle eindence 
of its presence, if small If large, it may 
produce a mdemng of the duodenal cun'e, 
a dimmution in caliber of the duodenum, 
and extrmsic pressure on the greater 
curvature of the pylonc end of the stomach 

If the cyst involves the head or/and 
the tail of the pancreas, situated as it is 
behind the stomach and transverse colon, 
it will push these organs antenorly and 
produce an indentation on the postenor 
gastnc ivall and the greater cun'ature of 
the stomach 

Hon ever, m a few cases, and the case 
here reported is one of these, the stomach 
IS pushed anteriorly, doivnward, and to 
the left, and the c)st apparently fits into 
the lesser curvature side of the stomach 
The duodenum, instead of taking its 
usual course donnnard from the cap, 
courses upn ard from the p\' one end and 



Fig 5 After operation (note normal position of 
stomach) 


is stretched over the upper and nght sides 
of the cyst The transverse colon is de- 
pressed downward and antenorly 

When the cyst is removed or mar- 
supiahzed, whidi is at present the recog- 
mzed form of treatment, the neighboring 
structures assume a normal position 

CASE REPORT 

M M , female, aged 59 years, was first 
sent to the Northeastern Hospital by 
Dr L S Caplan, on June 7, 1933, in the 
servuce of Dr T T Thomas, to both of 
whom I am indebted for the pnnlege of 
reportmg this case The admission diag- 
nosis was acute abdomen 
The chief complaints were pam, a 
squeezing sensation m the epigastnum, and 
blood m the stools 

The patient gave the foUowmg history 
She was well until Oct 10, 1928, approxi- 
mately five years before admission, when 
she suddenly was seized with an attack of 
severe pam, like a squeezing sensation 
She was in bed for four days then felt well 
enough to be up and around She then 
remained well until October, 1930, when 
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she had a similar attack which lasted two 
weeks Another attack occurred m De- 
cember, 1932, which lasted about two 
months Dunng these attacks she re- 
mained m bed but was perfectly well be- 
tween them On the day of admission she 
was seized with a similar attack at 1 
p M , and was sent mto the hospital seven 
hours later Blood m the stools was a 
more recent occurrence, and was noticed 
intermittently for the last few years It 
was particularly marked dunng constipa- 
tion and quite often the patient noted 
alternating constipation and diarrhea 
Physical exaimnation at this admission 
was negative except for the abdomen 
This was distended, and a mass was pal- 
pated m the upper abdomen extending two 
inches to the left and four inches to the 
nght of the midlme It was hard and 
about the size of a golf ball The mass 
did not move with the skin and was not 
tender It seemed as if it were part of the 
lower edge of the hver She remamed in 
the hospital for three days and was dis- 
charged as improved 
On Juty 23, 1933, she was agam admitted 
to the institution with a similar acute 
attack At this time, the mass was ap- 
parently larger but not tender and again 
seemed to be continuous with the hver 
Laboratory findmgs rei^ealed normal 
urme, hemoglobin 45 per cent, red blood 
cells, 2,280,000, white blood cells, 11,000 
An x-ray study of the urmary tract was 
negative A gastro-mtestmal study re- 
vealed a large extrmsic mass pressmg upon 
the stomach, pushing it downward and to 
the left and apparently fitting mto the 
lesser curvature of the stomach The 
cap was larger than normal but regular 
The second and third portions of the 
duodenum were stretched over the upper 
right side of the mass The descendmg 
limb of the duodenum ascended, and the 
ascending hmb descended The stomach 
in the lateral projection was pushed 
anteriorly by the mass The transverse 
colon and hepatic flexure were pushed 
downward (Figs 1, 2, 3, and 4) 

Operation revealed the foUowmg On 


July 28, 1933, a mid-hne masion (8 in 
long) was made downward from the 
zyphoid cartilage, thus opemng the ab 
domen and exposmg the liver There pro 
truded into the wound a large fluctuatmg 
mass (as large as a man’s head), pushmg 
Its nay upward between the hver abov'e, 
and the lesser cunmture of the stomach 
below It was smooth, uniform in outlme, 
and the wall of it thicker m some porPons 
than m others Some black hqmd blood 
came up around it The transverse meso- 
colon was opened, opemng the lesser 
omental sac, and exposmg a cyst of the 
bod}'^ of the pancreas The opemng m the 
transverse mesocolon was closed by suture 
Because of the thmness of the cyst m 
front, a trocar was inserted and a small 
quantity of black hqmd blood escaped 
'Whth a large 50 c c syimge, 150 c c liquid 
blood was remov’^ed This enabled the 
opening to be closed by forceps and tied 
with a suture hgature The cyst was 
reduced one-fourth m size A clamp was 
apphed The cyst wall was sutured to 
the rectus sheath and pentoneum of the 
abdommal wall outside the punctured 
opening, leavmg an area of cj^t exposed 
about 2 5mm diameter The skin was 
closed by mterrupted catgut sutures 
Alcohol gauze was apphed An abdommal 
pad was fastened around the forceps with 
adhesive Adhesive was apphed above 
and below the forceps 

On July 31, 1933, the dressmgs were 
remov'ed Kelly forceps were removed, 
with oozing of the contents of the sac 
Forceps were apphed and clamped to the 
projecting wall of the cyst A cautery 
was apphed and the cyst opened Dark 
bloody (chocolate colored) flmd and many 
clots were expressed from the cyst An 
explormg hand m the cyst cavity showed 
marked reduction m size Two gauze 
sponge drams were mtroduced Alcohol 
gauze, dry gauze dressmg, and adhesive 
support at the edges, with a Montgomery 
bmder for gauze, were used 

Post-operativ^e diagnosis was a hemor- 
rhagic cyst of the pancreas 

Culture of the fluid remov'^ed from the 
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cyst was stenle and contained no malignant 
cells 

The patient remamed in the hospital 
for about three weeks and was discharged 
cured, and has remamed well smce 
Roentgen exammation three months 
later showed a normally situated stomach 

2104 Pine Street 


duodenum, and transverse colon (Fig 

5) 
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ACTINOMYCOSIS AND ROENTGEN THERAPY 

WITH AN ILLUSTRATIVE CASE 


By HERMAN FRIED, M D , New York City 

From the Department of Radiology, by Courtesy of the Department 

Joint Diseases, New York City 


of Surgery, Hospital for 


A S early as 1904, Harsha (1) success- 
fully treated a case of actinomyeo- 
SIS of the jaw with roentgen rays, 
surgical drainage, and the administration 
of iodides Since that tune, many ob- 
sen^ers have reported favorable results 
when they employed this method of treat- 
ment, and most of them have ascribed their 
success to the use of radiation Notwith- 
standing theprevaihng opimon that mvolu- 
tion of the lesions of this disease is 
brought about by the action of roentgen 
rays, the fact that iodides were also ad- 
mimstered casts a doubt upon the direct 
cause of the recovery of the patient, and 
the question remains unanswered and un- 
certam (2) 

However, it is admitted by all concerned 
that many cases of actmomycosis are on 
record ivhich were cured with roentgen rays 
and surgery exclusively, and that the num- 
ber of such reported cases is mcreasmg 
rapidly This alone should be sufficient 
proof of its efficacy 

Furthermore, there is an established 
unaninuty of opmion on this point by the 
followmg observers Zeisler (3) , Stemkam 
(4), Pnckul (5), Smith (6), Desjardins 
(7), Archer (8), and others All of them 
demonstrate the effectiveness of irradia- 
tion, and most of them beheve that this 
method of treatment is not only mdicated 
m this disease, but that it is also superior 
to any other measures 

Nevertheless, it is not the purpose of this 
article to prove by chnical evidence or 
otherwise that roentgen therapy should 
remain the sole factor m the treatment of 
this disease There is no demal that 
surgical mcision and drainage, combmed 
■with the mtemal adniuustration of large 
doses of iodides, are quite often very ef- 
fecbve This is particularly true when 


such treatment is contmued for a long 
period of tune (9) Even the absoipbon 
of the suppurative foci, and the discharge 
of the specific infecbous agent from the bs- 
sues may be brought on by the effect of 
iodides and surgical dramage But, as a 
rule, this can occur only in fauly mild 
cases, and when the patient has taken im- 
mense doses of iodides 

NATURAL HISTORY AND PATHOLOGY OF 
ACTINOMyCOSlS 

This disease bemg qmte rare, it may not 
be out of place to review bnefly some of the 
sahent features of this affection that may 
have to be considered dunng the treatment 

Actmomycosis is a disease of man or 
cattle, which is manifested by a suppura- 
tive and mflammatory process, with ab- 
scess formabon It is charactenzed by the 
production of a large amount of granula- 
tion as well as the formation of connective 
tissue The specific nucro-orgamsm, Ac- 
hnomycosts boms, is usually found -withm 
the lesion It is a vegetable parasite, 
which was discovered by Bollinger (10), m 
1877, m the ox In both man and ammal, 
the naked eye appearance of the parasite 
withm the tissue can be easily detected as 
a white or greemsh granule, the size of a 
pm-head When pus has not been formed, 
it hes embedded m the granulation fassue 
Under the microscope, it appears to be 
composed of threads which radiate from a 
center and presents bulbous or club-hke 
tenmnations that are typical of Actinomy- 
cosis bovts (11) 

Essentially, the pathology' is a chrome 
process which results, as noted above, m 
abscess formation and tissue destruction, 
plus connective tissue growth and the 
formation of granulation Quite often, 
the newly formed tissue simulates a neo- 


SOS 
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plasm Due to their chrome suppurative 
process, the lesions are frequently classed 
among tlie infective granulomas This is 
an important feature to the radiologist, for 
to some extent it explains the radio- 
sensitiinty of the lesion and ipso facto ren- 
ders it suitable for irradiation A further 
discussion of this point will be found sub- 
sequently Extension of the actinomycotic 
process takes place by contmmty Metas- 
tases rarely occur through the blood 
stream, and the disease is hardly ever trans- 
ported by the lymphatics The most fre- 
quent site for actinomycosis is the cenneo- 
facial region (12 and 13) 

BIOLOGIC EXPLANATION OF THE EFFECT OF 

ROENTGEN RAYS ON ACTINOMYCOSIS 

The exact action of roentgen rays on the 
lesions of actmomycosis is not known 
Some are of the opunon that, masmuch as 
patients suffenng from this disease as a 
rule take a large amount of iodides daily, 
it stands to reason that the diseased areas 
accumulate lodme m the tissues In this 
way the effect of the rays becomes greatly 
enhanced because the presence of the lodme 
gives nse to secondary radiation (14) 
Others believe that the action of the rays 
produces a hberation of nascent lodme, 
which has a highly deletenous effect on the 
orgamsm in the tissue Both of these 
theones are questioned by many radiolo- 
gists (15) 

On the other hand, it has been demon- 
strated by experiment on cultures of ac- 
tinomycosis IV vitro exposed for a suffiaent 
length of time to amount to ten erythema 
doses, that roentgen rays had no lethal 
effect on tlie imero-orgamsm except re- 
tardation of grouTh for several days (16) 
This is ler}' much in line with the htera- 
turc dealing with experiments on other 
micro-organisms, including bactena and 
protozoa as well as i egetable fungi Theo- 
retically, it IS generally accepted that the 
efficacy of radiation in actinomycosis is 
brought about by the indirect action of the 
rays uliich most likel)' injures or so modi- 
fies the tissues as to render them poor 
media for the organism to grou In all 


probabihty, the indirect effect of radiation 
may play an important r6le in many affec- 
tions (17) 

It is also claimed that the most impor- 
tant factor that produces a favorable ac- 
tion of the rays in actmomycosis is the high 
degree of radiosensitivity of the lesion 
This disease belongs to one of the groups of 
non-bactenal mfective granulomas which 
IS exceedmgly susceptible to radiation 
MacKee calls our attention to the prm- 
aple that radiosensibihty bears some rela- 
tion to duration and activity He said 
“The rapidly developmg granulomas, ac- 
tmomycosis, blastomycosis, granuloma an- 
nulare, and nuhary lupus involute more 
rapidly under irradiation than those of 
slow evolution ” 

There are some who suggest that the re- 
covery of irradiated cases m actmomycosis 
IS due to an mcrease m the complement 
fixation powers of the blood serum which 
IS brought about by the rays However, 
there are senous objections to this theory 
It IS generally known that, when we irra- 
diate patients suffenng from funmculosis, 
there is a gradual decrease in the number of 
fresh lesions cropping up from tune to 
time This most hkely mdicates an m- 
crease in the complement fixation effect 
But no one has ever noted or recorded simi- 
lar phenomena dunng the treatment of 
actmomycosis On the contrary, Dykes 
(1 S) has observed that actmomycosis takes 
a special position among the inflammatorj’- 
disturbances m that it requires much 
larger quantities of roentgen energy 
than other inflammatory conditions He 
reached this conclusion from the large 
doses that had to be admimstered m order 
to obtam the desired effect In the same 
manner it was obsen^ed by the UTiter of 
this paper that, dunng the course of treat- 
ment of the illustrative case herewith re- 
ported, there was no general diminution m 
the number of new lesions appeanng, nor 
were they less severe before more than one- 
half of the number of treatments were 
giien Not until eight treatments were 
admimstered (each dehvenng one-thud 
of an eridhema dose on each lesion properly 
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spaced as to time and area), was there any 
rmtigation m the sevent)’- of the signs and 
s3miptoms of the disease 


the same side presented dusky-red circum- 
scnbed swellings They were pamless or 
slightly painful, and consisted of granula- 



Fig 1 Photograph taken at the beginning of radiation therapy 


REPORT OF THE CASE 

The patient, a male, 42 years of age, a 
native of the Bntish West Indies, was 
admitted to the hospital on Apnl 2, 1934, 
with a sweUmg on the right side of the 
face After a careful history, and physical 
and laboratory exammations, no defimte 
diagnosis was made until May 1, 1934, 
when the swelhng was mased for the pur- 
pose of examimng the contents thereof 
The bactenologic examination resulted m 
finding the ray fungus Actinomycosis boms 
this chnehed the diagnosis 

The patient was transferred to the de- 
partment of surgery under the care and 
service of Dr M Bodenheimer, who m- 
cised and drained all lesions as they ap- 
peared from tune to tune He also pre- 
senbed potassium iodide, and ordered 
roentgen therapy 

The disease mvolved the head and neck 
The buccal cavity was most hkely the 
portal of entry for the mfective agent 
The infection came on after an extraction 
of a right molar The submaxiUary re- 
gion was the primary seat of the disease 
The region of the masseter muscle on the 
right side as well as the parotid gland on 


tion and connective tissue The lesions 
may be further desenbed as multiple ab- 
scesses which were encapsulated They 
were slowly advancmg, mdolent and m- 
d urated swelhngs Theu tendency to break 
down in multiple areas resulted m forming 
communicating channels, dischargmg si- 
nuses and fistulas At the acme of the 
disease, the inflammatory infiltrations were 
so excessive that they appeared like 
brawny indurations or sarcoma-like infil- 
trations 

Extension of the lesions took place as 
high up as the upper hd and outer canthus 
of the right eye, while extension downward 
contmued along the right side of the neck 
to within a half-inch of the nght clancle 
Roentgen therapy was admmistered to 
all lesions of the head and neck, dehvenng 
a third of an erythema dose on the seat of 
the disease once or twice weekly, properly 
spaced as to tune and area, dunng a 
period of 69 days Other factors were 
140 R V , 5 ma , filter, 4 A1 
The patient was discharged on July 16, 
1934, ten weeks after the diagnosis was 
estabhshed, but was instructed to contmue 
the treatment of the resultant keloids m the 
out-patient department of the hospital 
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ILLUSTRATIVE CASE DEMONSTRATING THE 

NECESSITY OF A SPECIAL RADIATION 
TECHNIC 

The fact that extension of the disease 
takes place more often by continuity than 
through the blood vessels and lymph 
channels has a marked bearmg upon the 
techmc of radiation of this condition 
This was clearly brought out during the 
treatment of the illustrative case herem de- 
scnbed lATienever the patient was irra- 
diated it was found that the pathologic 
structure withm the area comadmg with 
the palpable borders of the lesion had ac- 
tually disappeared within ten days In 
the meantime, however, new lesions had 
developed contiguously, but outside of the 
field that had been treated This appar- 
ently mdicated that the actmomycotic 
granuloma had extended by continuity be- 
yond the palpable border before the treat- 
ment had been admimstered It also 
showed that the pathologic structure out- 
side of the palpable area was at that tune 
so recent that it naturally was undetectable 
by the ordinary physical methods of ex- 
amination Not havmg been discovered 
before the treatment was mstituted, the 
newly formed lesions failed to obtain ra- 
diation because they were excluded from 
the beam of rays 

In order to overcome this diflUculty the 
imter came to the conclusion that m the 
treatment of actinomycosis it is not suffi- 
aent to irradiate a field that inll cover only 
the entire diseased area, for very often the 
lesions in this affection had extended be- 
yond the palpable border, even though no 
recognizable evidence could have been de- 
tected by physical examination 

Therefore, it is incumbent upon the 
radiologist to provide for probable early 
extension of the lesion m all cases of ac- 
tinomycosis The best practice is to map 
out fields for irradiation that mil extend 
from 2 to 5 centimeters beyond the pal- 
pable borders of the lesion Similarly, 
nhen dealing mth deep-seated lesions, the 
quality of the rays should be sufficiently 
penetrating to reach not only the recog- 


nizable depth of the actinomycotic granu- 
loma, but they should also have the quahty 
of penetrating 2 or 3 centimeters beyond 
that depth in order to provide for the prob- 
able growth or extension of the lesions 

ILLUSTRATIVE CASE INDICATING THAT HY- 
PERTROPHIC SCARS OR KELOIDS RESULTING 
FROM ACTINOMYCOSIS ARB RADIOSENSITIVE 

Hypertrophic scars and keloids, result- 
ing from lesions and masions of actmomy- 
cosis, are unsightly and highly disfiguring, 
and are particularly distressing to the pa- 
tient when the disease had mvolved the 
cemcofacial region Quite often they 
cause distortion and displacement of the 
soft parts of the nose, mouth, and eyehds 
Both spontaneous keloids and hypertrophic 
scars have been generally considered to be 
radioresistant structures, but at present it 
IS known that hypertrophic scars (such as 
are found in the sequelse of actmomycosis) 
are covered only by a thin layer of epi- 
thehum, and require a much smaller num- 
ber of exposures than m the case of spon- 
taneous keloids We should also keep in 
mmd that the more recent the keloids and 
hypertrophic scars are, the more rapidly 
will they mvolute or entirely disappear 
when irradiated In this case we con- 
tmued irradiation after the actinomycotic 
process was completely arrested 

We admimstered 50 per cent of an 
erythema dose weekly upon all scars and 
kdoids, using 150 K V , 5 ma , 4 Al The 
results are gratifymg (Figs 1, 2, and 3) 

METHODS AND FACTORS OF RADIOTHERAPY 

The protracted fractionated method of 
roentgen irradiation in actinomycosis has 
lately been tned by R Stewart-Hamson 
(19), of the Umversit}'- of Zunch Thirty 
cases have been treated dunng a penod of 
time between the years 1922 and 1933 
Twenty-two of these cases had received 
radiation m accordance with the old tech- 
nic, vhich consisted of the admimstration 
of the simple fractionated dosage, while 
eight cases received the benefit of the nev er 
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protracted fractionated method of Cou- 
tard Complete recovery took place m all 
cases, but patients that had been treated 


the accumulation of the high intensities of 
radiation Furthermore, the cosmetic re 
suits of the old method were not equally as 



Fig 2 Photograph taken nine weeks after first treatment was given 



Fig 3 Photograph taken at the conclusion of all treatments including radia- 
tion. for keloids and hypertrophic scars 


by the old method often required a second 
senes of treatments, which m a number of 
cases resulted in skin damage because of 


good as when the protracted fractionated 
techmc had been used 

The techmc was descnbed as follows 


fried actinomycosis and roentgen therapy 
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One treatment was admimstered daily on 
successive days, the factors being 170 K V , 
filter 1 3 mm Cu, 60 cm distance, 2 5 to 3 5 
r, were dehvered per minute, 240 r per 
dose Total dose varied from 1,200 to 
1,500 r 

On the other hand, E G Smith (20) 
beheves that those cases which received 
large imtial doses made the most rapid 
recoveries He further states that the 
quality of the rays (wave length) m cervico- 
facial patients seemed to have httle or no 
bearing on the outcome This is probably 
due to the fact that the depth of the infec- 
tion in these cases is hardly ever more than 
3 or 4 centimeters He advises, however, 
the following techmc 800 r (1 E D ) deep 
therapy, generated at 200 K V peak, using 
a filter of 0 5 mm Cu, plus 4 mm celluloid 
or its eqmvalent m some other filter, the 
dose to be admimstered at inten’^als of one 
or two weeks 

Archer and Barker (21) descnbe their 
techmc as follows the voltage vanes from 
132 K V to 200 K V peak, filtration 
vanes from 1 mm A1 to 0 5 mm Cu plus 1 
Al, depending upon the location of the 
lesion and the quality of the rays necessary 
to reach its depth A suffiaent number of 
portals are used to secure the equivalent of 
one-half of an erj-thema dose in the depth 
at the site of the lesion, the number of 
roentgens depending upon the quality of 
radiation 


3 Another contnbuting factor which 
aids the favorable action of the rays is the 
high degree of radiosensibihty of the lesions 
in this affection 

4 Because the mode of extension of the 
disease takes place more often by con- 
tinuity than through the blood vessels and 
lymphatics, the author found it necessary 
to use a special radiation techmc, which 
has been descnbed 

5 The results of the treatment of the 
illustrative case are satisfying from the 
standpoint of being a complete cure and 
free from any residual keloids or disfigur- 
ing scars 

6 Hypertrophic scars resultmg from 
acfanomycosis are covered by a thin layer 
of epith^um, and therefore require a much 
smaller number of roentgen-ray exposures 
than m the case of ordmary spontaneous 
keloids 

7 The techmc of radiation therapy in 
this disease apparently vanes with each 
author The quahty of the rays ranging 
from 95 to 200 K V , filtration from 4 mm 
alutmnum to 1 3 mm Cu Intensities 
range from 200 r to 800 r Some use the 
larger imtial dose method, others rely on 
the simple fractionated dosage, while still 
others adimmster the protracted frac- 
tionated techmc However, aU apparently 
report highly satisfactory results 
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URETERAL OBSTRUCTION IN CARCINOMATOUS CERVIX' 

By LEO S DREXLER. M D , F A C S , Brooklyn, N Y 
From the Brooklyn Cancer Institute, Dr Ira I Kaplan, Director 


URING the last four years we have 
been intensely interested in the uro- 
logic comphcations of late carci- 
nomatous cervix 

In gomg over 27 consecutive autopsy 
records of carcmomatous cervix m patients 
who died on our semce, we found that 
ureteral obstruction with associated renal 
damage occurred m 22 of the cases, and in 
only five patients did distant metastasis 
have the opportumty to develop 

Carcmoma of the cemx, as you know, 
may extend in one of three ways, namely, 
either posteriorly, with mvasion of the rec- 
tal wall, anteriorly to the bladder wall, or 
laterally into the broad hgament With 
postenor extension, the symptoms are rec- 
tal pam, obstipation, tenesmus, and rectal 
bleeding With extension to the bladder, 
dysuna, frequency of urmation, and hema- 
turia are the important signs Here differ- 
entiation must often be made from an old 
radium bum, smce practically all of these 
cases have had mtensive radium therapy 
Cystoscopic examination m late carcmoma 
of the cervix ivith anterior extension will 
often reveal large masses of bullous edema 
ivith areas of papillary projections and, 
finally, the formation of a vesico-vagmal 
fistula However, the greatest number of 
cases m our series presented themselves 
uith signs and symptoms of ureteral ob- 
stmction Usually, the patient complams 
of a constant dull pain located deep in the 
groin, referred to tlie thigh and leg, and of- 
ten simulating an attack of saatica The 
pain may be referred to the sacmm, simu- 
lating sacro-ihac disease, or, what is most 
common, to one or both ladne} s, especially 
uhen complete occlusion of the ureter has 
taken place 

* Read before the Annual Conference Ditnsion of 
Cancer Department of Ho'^itnl-! Citj of New York 
April 10 lais 


As infecbon mtervenes secondary to this 
obstruction, and its assoaated urmary 
stasis, chills and fever commonly occur, 
with anorexia, general malaise, and pros- 
tration The unne often is turbid How- 
ever, -with complete unilateral occlusion, 
the unne may be persistently clear, al- 
though evidences of a large hydronephrosis 
are present Gastro-mtestmal s3mptoms 
are usually pronounced and are assoaated 
■With the hydronephntic condition which is 
present 

This type of patient often develops a 
marked distaste for food, we have had 
patients gam from 10 to 100 pounds after 
the obstruction has been removed and 
theu appetites have returned 

Physical exarmnation -with the finger in 
the rectum or the vagina reveals some de- 
gree of indmation of the parametna How- 
ever, cystoscopy and meteral catheteriza- 
tion estabhsh the diagnosis very positively 

We have found these obstruchons to be 
umlateral in about 75 per cent of the cases 
Ureteral cathetenzahon meets with ob- 
struction in the terminal portion of the 
ureter, and m most cases nothmg will go by 
the point of obstruction, and sodium iodide 
mjected through the catheter for ureteral 
pyelography -will regmgitate back into the 
bladder In a few cases we have been able 
to overcome this obstruction b)^ the passage 
of fihforms, and in these cases we have 
allowed the catheter to remam m situ for 
from 24 to 48 hours These cases were fol- 
lowed up and the ureter dilated at weekly 
mter\mls In several of our cases, although 
the obstruction could be overcome, the 
infection could not, and removal of the 
infected kidney was decided upon and suc- 
cessfully performed The cases ivith com- 
plete umlateral obstruction i\ ere nephrec- 
tomized, and in each case the improvement 
was immediate and lasting We have 
15 
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nephrectonuzed five consecutive cases of 
this type -without an operative mortality 
In bilateral obstruction and infection the 



Fig 1 Retrograde pj dogram showing a normal 
pdvis and ureter on the left, and complete obstruc 
tion to the lower ureter on the nght Sodium iodide 
on the nght would not go past the point of ob 
struction and regurgitated back into the bladder 


showed no evidences of hydronephrosis) 
Thu-d, we considered the results of our own 
operative findings In each of our cases of 



Fig 2 Section from tissue removed at the point 
of obstruction reported as epidermoid carcinoma 


problem is, of course, a much more difiS- 
cult one We have operated upon three 
cases with bilateral hydronephrosis In 
two of these the ureters were transplanted 
into the bowel, and in the other case a 
transplantation of the ureters into the lorn 
was done 

A word as to the etiology and mechamsm 
of ureteral obstruction As these cases 
came up for discussion m our dime, many 
of the men felt that excessive radiation 
therapy was the important factor in the 
formation of reactive scar tissue -with sec- 
ondary occlusion of the ureter, inasmuch as 
all our cases had received some form of 
radiation therapy over a rather long period 
of tune Against this point of view is, 
first, the work of Thibaudeau and others, 
who have reported cases of bilateral hydro- 
nephrosis m which no radiation therapy 
had been given, second, the experimental 
work of Martm and Rogers, who, in m- 
vestigatmg the effect of radiation therapy 
on the ureter, apphed radium capsules 
directly to the ureter and studied the effects 
of one and a half and two and a half erj^th- 
ema doses (In no case was any stneture 
produced, and pyelograms performed after 
the kidneys and ureters had been remoxed 


unilateral obstruction of the ureter, the 
lower ureter was first explored by an an- 
tenor masion and found to be embedded in 
a mass of tissue which, on e-mmmafaon, was 
found to be caremomatous m character 
I should hke to present a few illustrative 
cases The first patient I wish to report 
was a white female, 39 years of age, who 
was admitted on our service in March, 
1932, -with a chief complaint of pam m the 
right lower quadrant of the abdomen A 
week pnor to her admission to the hospital, 
the patient had been seized with a similar 
pam and a diagnosis of acute appendiatis 
was made by her family ph)'^sician She 
had been treated for carcinoma of the cer- 
vix smee the onset of her vagmal bleeding 
m December, 1930 Biopsy report at that 
tune showed the presence of an anaplastic 
epidermoid caremoma of the cervnx, she 
had been recei-emg radiation therapy m 
large doses smee that tune Assoaated 
with the pain m the right lower quadrant, 
there was some vomiting, marked distaste 
for food, and a loss of 20 pounds in weight 
Cystoscopy showed a uormal-appearmg 
bladder mucosa and no endence of vesical 
encroachment The left ureter was cathe- 
tenzed to the pelns without evidence of ob- 
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Fig 3 Fig 4 Fig 5 

Fig 3 Intravenous urogram showing a normal pelvis and ureter on the nght, and a complete loss of func- 
tion on the left. 

Fig 4 Retrograde pjelogram shoiving a normal pelvis on the left, and a large hydronephrosis on the 
nght In this case the obstruction to the lower ureter had been overcome, but nephrectomy was necessitated 
because of severe mfection 

Fig 6 Retrograde pyelogram showmg a large infected hydronephrosis In this case the obstruction to 
the loner ureter was relieved by ureteral dilatation, but severe infection necessitated nephrectomy 


stxuctlou, and the urine obtained from this 
side was dear On the nght side, an ob- 
struction which could not be passed was 
met about three centimeters from the 
vesical onfice Indigo-carmin injected in- 
travenously returned m four mmutes on the 
left side, while no return of the dye was 
noted at the end of thirty imnutes on the 
nght side Retrograde pyelography (Fig 
1), revealed the presence of a normal kid- 
ney pehns and ureter on the left side, 
while on the nght side no sodium iodide 
would pass the pomt of obstruction, and 
was seen to regurgitate Intravenous pye- 
lography revealed a normal pelvis on the 
left side and no visuahzation of the renal 
peUns on the nght side 
On hlay IS, a nght antenor incision was 
made, and the ureter explored extra- 
pcntoneall} The ureter was greatly di- 
lated above a pomt of obstruction, at which 
it was found embedded in a mass of car- 
cinomatous tissue A section of tins tissue 
(Fig 2), was remoicd and the ureter tied 
above the point of obstruction The pa- 
tient w as tlien turned o\ er on her side and a 
complete nephro-ureterectomy performed 
Her post-operative course was unevent- 
ful and she was discliargcd on June IG, 
1932 Her general condition has improied 
markedh, and uhen last seen — about six 


months ago — she had gained 40 pounds m 
weight and was free from pam 

The second case is a white woman, 45 
years of age, with a caremomatous cervix 
that was treated by x-ray and radium smee 
the onset of her vagmal bleedmg, m 1930 
She was referred to me in November, 1933, 
and at this tune was complaming of pain m 
the left grom and pelvis, radiatmg to the 
left leg This was assoaated with nausea, 
vomitmg, and a loss of weight Again, 
cystoscopy revealed complete obstruction 
of the left lower ureter and a functionless 
kidney on this side (Fig 3) A section of 
tissue surrounding the lower ureter was re- 
moved and found to be caremomatous m 
nature , then the patient was nephrectom- 
ized She is alive, well, and free from pam 
The third case is a white woman, 37 
years of age, who was admitted to the hos- 
pital Jan 10, 1933, complammg of pam in 
the left grom, radiating to the leg and back, 
associated with chills, fever, and dysuna 
There was marked tenderness over the left 
lumbar area, with definite endences of 
muscular spasticity The unne was turbid 
and was found, on microscopic examination, 
to contain much pus This patient had been 
treated for a carcinoma of the cemx since 
the onset of her symptoms, m 1930 Her 
temperature w as 103 degrees On rectal ex- 
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ammation, marked induration could be felt 
on the left side A diagnosis of left ureteral 
obstruction, with an associated infected 
hydronephrosis, was made 
On cystoscopic exammation, an obstruc- 
tion was met about five centimeters from 
the vesical orifice This was overcome and 
a catheter was passed to the pelvis The 
unne from this side was purulent and under 
pressure Indigo-camun injected mtra- 
venously returned in three mmutes on the 
nght side m good concentration, while no 
return of the dye was noted at the end of 
thirty minutes on the left side (Fig 4) 
The left catheter was left m silii for drain- 
age The following day the temperature 
dropped to 100 degrees, and after four days 
the catheter was removed After removal 
of the catheter the temperature again rose 
to 104 degrees, and there was marked 
tenderness over the left kidney Surgical 
intervention was decided upon, and on 
March 14 the left kidney was explored, it 
showed evidences of a pyoneplirosis and 
was removed 

The convalescence was uneventful The 
patient was discharged from the hospital 
on Apnl 10, in good condition Her un- 
nary symptoms have subsided and her pam 
has disappeared UTien last seen she 
weighed 190 pounds, a gam of 100 pounds 
smce the tune of operation 

The next case is that of a white female, 

50 years old, who was adimtted to the hos- 
pital May 8, 1933, with severe pam m the 
right grom, radiatmg to the right leg, hip, 
and back The patient had been runnmg 
an irregular septic temperature for several 
weeks pnor to admission With this, she 
complained of a distaste for food, gaseous 
distention, nausea, vonuting, and general 
prostration The patient had been under 
observation smce Jan 19, 1932 She was 
foimd to have had a defimte carcmomatous 
cervix, and had received several cycles of 
radiation therapy smce that tune 

Cystoscopic exammation at the time of 
admission revealed an obstruction m the 
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lower nght ureter This was overcome and 
the ureter cathetenzed to the pehns The 
tmne was under pressure and purulent m 
character There was no obstruction on 
the left side, and mdigo-carmin mjected m- 
travenously returned m four mmutes in 
good concentration on this side, while on 
the right side only a poorly concentrated 
dye appeared at the end of twenty mmutes 
The catheter was allowed to remam in situ 
and imgated with bone aad ever}’’ three 
hours FoUowmg the withdrawal of the 
catheter, the temperature agam rose and 
was assoaated with severe pam m the nght 
lumbar area 

Surgical exploration was deaded upon, 
and on June S, 1933, a nght nephrectomy 
was performed (Fig 5) The kidney 
showed evidences of an infected hydro- 
nephrosis 

The patient made an uneventful re- 
covery and was discharged July 1, 1933 
She was last seen Sept 15, 1933, at which 
tune the pam had disappeared, her general 
condition had unproved, her appetite was 
good, she had gamed 15 pounds in weight, 
and was able to attend to her household 
duties 

SUMMARY 

We feel that the mtense suffenng of pa- 
tients with caremoma of the cervix late m 
the disease is caused m very many cases by 
broad hgament extension, ■with ureteral ob- 
struction This process progresses until 
complete obstruction of the ureters, second- 
ary renal infection, and death from uremia 
ensue 

The cases presented illustrate very defi- 
nitely what can be accomphshed when the 
condition is recognized Repeated cystos- 
copies and pyelograms are most important 
m the follow-up treatment of carcmoma- 
tous cervix so that extension to the ureter 
pan be recogmzed early and "treatment m- 
stituted before complete obstruction oc- 
curs 



TREATMENT OF CARCINOMA OF THE BLADDER 
WITH RADON TUBES^ 

By ASA B FRIEDMAN, M D , Neiv York City 

From the Radiation Therapy Department, Kings County Hospital, Division of Cancer, 
DepartmentofHospitals, New York City, Dr Ira I Kaplan, Director 


C arcinoma of the bladder that 
progresses beyond the realm of simple 
urologic surgery has never been a 
too satisfactory field for the radiologist 
Reports of excellent results ivith the use 
of mterstitial radiation, gold seeds, such 
as reported by Bamnger, and results with 
x-ray therapy, such as recently reported 
by Pfahler, make excellent and encourag- 
ing reading However, m my own ex- 
penence and in the expenence of the 
urologists wth whom I am associated, the 
results have been, e\en when following 
as nearty as possible the prescnbed technics, 
not nearly so satisfactory as others report 
For clinical purposes carcmoma of the 
bladder may be di\nded mto two mam 
groups first, the papillomas, single or 
multiple, which are to be considered either 
definitely mahgnant or premahgnant, sec- 
ondly, the flat or surface carcmoma of 
the bladder wall Further pathologic 
classifications are of deep acadenuc m- 
terest but of little immediate value m the 
actual treatment of the patient The first 
group — the papillomas — 1\ hen seen reason- 
ably early, while the lesion is fairly local- 
ized, give moderately satisfactory results 
mth electrO'Surgeiy’^ alone In other words, 
when there is a narrow pedicle, it can be 
cut through and its base fulgurated, then 
the patient stands a good chance of re- 
covery The second group, namel5% the 
flat infiltrating lesions of the bladder wall 
(tliose havung no pedicle or stump), present 
a totally different problem The surgical 
results in such cases are not nearly as 
satisfactory In these cases gold seeds 
have been vndely adv'ocated and the good 
results obtained bv Bamnger and others 
have been reported Our own results, as 


already stated, were not encouraging 
Attemptmg to analyze the reason for not 
bemg able to reproduce the cures claimed 
by others, only one factor presents itself 
Aiter aU, we must assume that the type 
of patient is the same and the radon used 
is equally effective Therefore, it seems 
logical that we must have expenenced 
dijBficulty m obtaimng proper distribution 
of dosage In order to mcrease filtration 
and to get more homogeneous irradiation 
of the tumor, we planned to use platinum- 
filtered radon or radium tubes penpherally 
around the lesion To date we have 
treated three such cases The case herem 
reported is the first one in which this 
method was used 

H V , an Itahan male, aged 50 years, 
was adnutted to the hospital on the service 
of Dr Charles Cochrane, on March 16, 
1931 He gav^e the typical story of many 
months’ progressive dysima, tenesmus, 
and hematuna Cystoscopy, pre-opera- 
tively, showed a large, fimgatmg, ulcerated 
growth on the roof of the bladder Diag- 
nosis of caranoma of the bladder was 
made X-rays of the lungs and osseous 
systems were negativ^e On April 10, 
1931, a suprapubic cystostomy was done 
The tumor was a flat papillary lesion 
situated on the anterior bladder wall, 
largely beneath the symphysis pubis but 
extending somewhat laterally toward the 
nght It measured about 3 5 by 4 centi- 
meters Besides removung a portion of 
the lesion for biopsy. Dr Cochrane ful- 
gurated the superfiaal portion Four 
platmum tubes of radon were then fastened 
about the penphery of the lesion A 
single absorbable catgut suture was used 
to hold each tube The needle was passed 
through the bladder wall just distal to the 
macroscopic margin of the tumor and was 
tied around the radon capsule A long black 


' Read Ixforc the Annual Conference Divi'sion of 
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Silk thread attached to each capsule was 
allowed to pass through the abdominal 
wound and was strapped to the abdommal 
wall Four capsules so fixed were further 
kept in place by packing the bladder with 
ordmary gauze packing The four capsules 
together contained 22 me of radon and the 
walls had a filtrating value of 1 mm 
platmum The suprapubic wound was 
closed in the usual manner A supra- 
pubic catheter was inserted The radon 
was removed one week later No difficulty 
was experienced in removing the capsules 
after the packing was ivithdrawn There 
was no further bleeding at the time of the 
removal of the radon The total dose 
used amounted to 15 9 me destroyed or 
an eqmvalent of 2,114 mgm -hr of radium 
element The patient remamed m the 
hospital for a few months He developed 
a severe neunbs of a part of the sacral 
plexus, pain, and even motor disturbances 
in the nght thigh We felt that these 
possibly signified a radium injury and 
that we had been unfortunate enough to 
have attached a radium capsule too close 
to one of the nerve trunks However, 
this condition cleared up and further 


progress was uneventful Repeated cysto 
scopic exanunations smee then have shown 
total disappearance of the tumor, and up 
to his last visit a short tune ago, four 
years after the radium inserbon, there 
have been no recurrences The general 
condition of the pabent, subjeebvely and 
objectively, is entirely normal Cysto- 
scopy at this date reveals no evidence of 
recurrence 

Although one successful case of four 
years’ duration is not conclusive, yet we 
feel that there are the foUowmg certam 
advantages m this method of applymg 
radium over mtersbtial implantation (1) 
amount of trauma m bladder is less, (2) 
filtration used is much higher, (3) dis- 
tnbubon of dose is more satisfactory 

A disadvantage of the method is that 
m certam instances considerable techmeal 
difficulbes are experienced m sewmg the 
radon capsules mto the bladder wall 

The use of this method must be hunted 
to selected cases m which the lesion is not 
too far advanced It may be advisable 
to do the procedure m two stages, first, 
a suprapubic dramage for a week or more, 
and second, reopen and apply the radon 



A CASE OF SARCOMA OF THE ANTRUM, COMPLICATED BY PREGNANCY, 

TREATED BY IRRADIATION^ 

By ALBERT KEAN, M D , New York City 
From the New York Citv Cancer Institute, Dr Ira I Kaplan, Director 


^PHE patient, a white female, 29 years 
of age, houseivife, bora m the Umted 
States, was admitted to the Cancer 
Chmc on May 5, 1933, complaining of 
pain m the left upper gum, swelling of the 
left cheek, and loss of weight (15 pounds 
in five months) 

Her present illness had started with 


that area Having had no relief, she went 
to another dentist, who extracted some 
more teeth 

Because her condition did not improve 
following this treatment, the patient went 
to a city hospital for advice m April, 1933, 
at which time there had developed a small 
growth on her gum A small piece of this 
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Fig l-B 


pain m the left upper gum six months pnor 
to her admission She had consulted her 
d entis t, who extracted seieral teeth from 

' Read before the Xiuiual Conference Di\i>;ion of 
\l)rir[o Hospitah Citj of New X ork 
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growth was removed for diagnosis at this 
hospital She was then referred to the 
Cancer Institute The biopsy report was 
spindle-cell sarcoma 

There was nothing in the past historic 
relevant to the present condition 
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Silk thread attached to each capsule was 
allowed to pass through the abdominal 
wound and was strapped to the abdommal 
wall Four capsules so fived were further 
kept in place by packing the bladder mth 
ordinary gauze packing The four capsules 
together contained 22 me of radon and the 
walls had a filtrating value of 1 mra 
platmum The suprapubic wound was 
closed in the usual manner A supra- 
pubic catheter was inserted The radon 
was removed one week later No difficulty 
was expenenced in removing the capsules 
after the packing was withdraivn There 
was no further bleeding at the time of the 
removal of the radon The total dose 
used amounted to 15 9 me destroyed or 
an equivalent of 2,114 mgm -hr of radium 
element The patient remained in the 
hospital for a few months He developed 
a severe neuntis of a part of the sacral 
plexus, pain, and even motor disturbances 
m the right thigh We felt that these 
possibly signified a radium injury and 
that we had been unfortunate enough to 
have attached a radium capsule too close 
to one of the nerve trunks However, 
this condition cleared up and further 


progress was uneventful Repeated cysto- 
scopic examinations since then have shown 
total disappearance of the tumor, and up 
to his last visit a short time ago, four 
years after the radium insertion, there 
have been no recurrences The general 
condition of the patient, subjeebvely and 
objectively, is entirely normal Cysto- 
scopy at this date reveals no endence of 
recurrence 

Although one successful case of four 
years’ duration is not conclusive, yet we 
feel that there are the following certain 
advantages m this method of applymg 
radium over mterstitial implantation (1) 
amount of trauma m bladder is less, (2) 
filtration used is much higher, (3) dis- 
tnbution of dose is more sabsfactor)’^ 

A disadvantage of the method is that 
m certain mstances considerable techmeal 
dilficulbes are expenenced in sewmg the 
radon capsules mtp the bladder wall 

The use of this method must be limited 
to selected cases m which the lesion is not 
too far advanced It may be advisable 
to do the procedure m two stages, first, 
a suprapubic dramage for a week or more, 
and second, reopen and apply the radon 
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and tissues of the left maxilla. There is 
exposure of bony sequestra Biopsy should 
be taken from the growth m the nose ” 
This was done and the pathologic report 
was ‘'round-cell sarcoma 

On July 25, 1933, the treatment ad- 
^^sed was as follows Cleamng out of left 
antrum and packing ivith radium tubes 
(2,000 me -hr ) 

The patient was then admitted to the 
Cancer Hospital for operation, but be- 
cause she developed high temperature this 
was not earned out Another course of 
high voltage \-radiation was decided 
upon 

On Sept 11, 1933, an examination by the 
nose and throat sernce again showed 
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gum was replaced by a vascular growth 
which bled very easily The second molar 
was still present, and part of the hard 
palate was found to be infiltrated with 
newgrowth There also were present small 
glands in both submaxillary areas 

Roentgen examination of the sinuses, 
made on May 11, 1933, showed cloudiness 
of the left antrum 

A course of high voltage x-ray therapy 
to the lesion was advised , it was completed 
on June 13, 1933 

A follow-up note made by the ex aminin g 
surgeon on June 28, 1933, was as follows 
"A tumor mass beginning m the mucous 
membrane of the left upper gum is present 
There is an ulceration, which is about two 
inches long This examination shows a 
marked subsidence and marked diminu- 
tion of the growth ” Review of the 
ongmal shde by our laboratory revealed 
an “inflammatory condition ” 

The patient was again seen on Jul} 11, 




\ 


. 1 r a nH following note was made There 

Examination on the l^L^elhng of the is fleshy growth m the left nostnl, swelling 
M^mmillS area, and the entire left over the left cheek and mucous membranes 
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^^sed was as follows Cleaning out of left 
antrum and packing with radium tubes 
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upon 
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^f^P^'^ment, small sequestrum 
ma^' •• gingival 

patient Mas adnsed to 
roUim m about four Meeks for further 
examination, but she did not keep her an- 


Fig 5-B 

^°"^*tion had taken 
a bad turn She had a great deal of pain 

?he hari"°“^ stated that 
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interrupted by \-ray treatments, but she 
declined it for rehgious reasons 

Another course of high voltage \-ray 
treatments was given to the tumor, which 
had grown considerably larger, and on 
Feb 3, 1934, further increase m the growth 
was noted, in spite of more intensive treat- 
ment 

On Apnl 11, 1934, there was “marked 
extension of the process Hospitalization 
IS advised, and application of radium pack, 
as high voltage does not seem to affect the 
growth any longer ” 

Roentgen examination of the sinuses 
showed destruction of the floor of the left 
antrum 

A wax mold designed by the resident 
therapist. Dr Marks, was continuously ap- 
plied from Apnl IS to Apnl 23, interrupted 
only for short mten^als for the cleansing 
of the applicator, it contained radon tubes 
at 1 5 m distance mth 4 mm lead filter, 
provided ivith a lead shield for the protec- 
tion of tlie eye The total dose of a httle 
less than 20,000 me -hr was delivered 

A marked improvement was noticed im- 
mediately after removal of the mask, and 
the patient was discharged on Apnl 26 
There was no complication m the progress 
of pregnancy The patient gave birth to a 
normal baby m July, and presented her- 
self on August 7 at the Cancer Chmc for a 
follow-up examination The following 
note was made “Patient’s general condi- 
tion is excellent There is no e^^dence of 
local recurrence There is a draimng sinus, 
however, m the roof of the mouth at the 
junction of the alveolar ndge and the cheek 
There is no evidence of metastasis ’’ 


On March 13, 1935, the patient’s general 
condition is still excellent She has gamed 
a great deal of weight Through the aid 
of the dental department, a plate was made 
and fitted well over the defect in the roof of 
the mouth No further therapy is re- 
quired One year after the radium had 
been apphed there were no signs of disease, 
and the baby was perfectly normal 

On May 2, 1935, roentgen examinabon 
of the smuses showed “defimte clearmg and 
repair of the destruction previously re- 
ported m the floor of left antrum ’’ 

SUMMARY 

This case is presented to emphasize the 
following points 

(1) A very radiosensitive tumor respond- 
ing to high voltage radiation becomes 
radioresistant, comcidmg with patient’s 
pregnancy, the condition growmg rapidly 
worse and seemmgly hopeless 

(2) Radium application, which was ad- 
vised with the hope that the tumor would 
still respond to radium, high voltage x-ray 
havmg failed, proved to be successful 

(3) The excellent response m this case 
m spite of the pregnancy demonstrates 
that no condition should be considered 
absolutely hopeless, and that it is well 
worth while attemptmg treatment even m 
such cases 

(4) There was no mterference with the 
progp'ess of the pregnancy and the baby is 
developing normally 

(5) The patient has been free from 
disease for more than a year after the 
radium apphcation 



CUSTODIAL CARE OF CANCER PATIENTS' 

By ABRAHAM LIEFF, M D . Nra; York City 
From the New York City Cancer Institute, Ira I Kaplan, M D , Director 

^HE custodial care of cancer patients is, treatment that may be indicated in each 
Ij m the imiids of many, limited to the individual case 

care of these patients only when they Private hospitals lacking facilities for 
haie reached the stage beyond surgical, radiation therapy, particularly in the case 
radium, or high voltage therapy It, how- of patients unable to pay the high cost such 
ever, includes the treatment of less ad- treatment entails, send their patients to the 
vanced cases, whose general condition is Cancer Hospital 

impaired either as a direct result of the Private physicians, when a case suffenng 
malignancy from which they are suffenng, from malignant disease is brought to their 
or from some allied or complicating disease attention or is discovered by them in the 
These patients often require prolonged hos- course of daily practice, find the Cancer 
pitahzation and medical care before recog- Hospital the only place where such a 
nized and specific treatment may be sue- patient can find a bed without waitmg for 
cessfully undertaken Then, there is the his turn, as is often the case when appl}ung 
borderline class of patients , m these, the to the wards of other institutions 
neoplastic condition has advanced so far There are many pnvate patients who 
that it is difficult to deade, without careful become so impovenshed after undergoing 
study and observation, whether it is amen- treatment for cancer, that, after a time, 
able to surgical removal or radiation ther- they are unable to continue, when its need 
apy Lastly, tlie post-operative cases is most urgent For these patients, the 
wlucli were initially treated at some aty Cancer Hospital may be the only asylum — 
or pniate hospital for acute cases, and truly the only place where they can con- 
whicli must remain hospitalized for a tmue their treatment and mamtain them 
relatively long penod of time in order to hope for eventual recovery or improve- 
complete their post-operative care, or re- ment 

ceive further treatment before they are On admission, each patient goes through 
discharged home, are adequately cared a routme, common m all recognized hos- 
for at the Cancer Hospital on Welfare pitals Before beg inn ing the study of the 
Island patients, a necessar)’^ segregation is ac- 

Paticnts admitted to the Cancer Hospital comphshed The bed-ndden patients are 
come as transfers from other aty mstitu- left on the ground floor, while those who 
tions, nhere the number of beds available are m fairly good general condition and 
for chronic patients is limited, and where ambulator}'- are assigned to the upper 
the turnover is too large and too rapid to wards A complete histor}' and physical 
penult of keeping patients over a speofied examination is done in each case, followed 
period of tune E\en when these hospitals by a complete blood count, urmalysis, and 
possess tlie necessary equipment for the Wassermann test Speaal clinical lalxira- 
treatment of cancer patients, tlieir bed ca- tory study is earned out on each case as 
paciti IS limited In order to make room indicated, such as gastnc analysis and ev- 
for new admissions, they find it necessarj' amination of feces for occult blood, to- 
to send their chrome patients to Welfare gether wnth a complete x-ray senes of the 
Island for continuation of treatment al- gastro-mtestinal tract, m cases in which 
r^d} instituted, or for any t^ie of general mahgnanc} of the stomach is found or sus- 

' Utad before tlK \nuual Conference DuiMon of X-ra>S of the chest and skeleton 

Cinccr Dep-irtmcnt of Hospiiafs City of Nc\n York taken on e\er} patient Suffenng from 

'cancer of the breast, whether or not such 

'12'i 
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patients show evidence of general metas- 
tases Pyelography is done on patients 
presenting themselves with signs of pathol- 
ogy m the gemto-unnary tract No opera- 
tive procedure is undertaken on such pa- 
tients without the kind of clinical and labo- 
ratory study just outhned Any other 
blood or chemical study is earned out ac- 
cording to recogmzed rules and speaal m- 
dications 

Speaal preliminary care for each patient 
IS deaded upon and earned out as soon as 
feasible after adimssion Patients suffer- 
ing from oral malignancy are given a soft 
food and hquid diet, and frequent mouth 
ungations and dental care whenever re- 
quired Those presentmg large surface 
lesions, sloughmg and secondanly infected, 
are cleansed as often as required with anti- 
septic solutions, and dressed We have of- 
ten found, after prolonged antiseptic care, 
that these lesions not only become less 
malodorous and less obnoxious both to the 
patients and those who attend them, but 
sometimes, after the complicating second- 
ary infection is cleared up, lesions that at 
first appeared hopeless and beyond any 
kmd of therapy, became operable, or at 
least smtable for radium or x-ray therapy 
Some results obtamed m such patients go 
beyond any expectations that we may 
entertain 

Let me ate a case In the Fall of 1933, a 
colored female patient was admitted to the 
hospital, with an ulcerative cauhflower 
mass involvmg the upper outer quadrant 
of the nght breast In the mner lower 
quadrant of the same breast, a tense, dif- 
fuse, somewhat fluctuant mass was felt 

On the operatmg table a needle was m- 
serted m the latter mass and pus aspirated 
Subsequently this mass was widely inased 
and dramed, while at the same sitting 
platinum needles of radon were mserted 
mto the cauhflower mass in the upper 
quadrant of the breast Two weeks later, 
the infection cleared up and the mahgnant 
lesion showed considerable shrinkage A 
local mastectomy was then performed 
The wound healed by pnmaiy umon, and 
the patient was discharged home To date. 


she remams m excellent physical condition 
and shows no signs of local recurrence or 
metastasis 

Patients sufiFenng from gastro-mtestinal 
mahgnancy receive appropriate dietaiy 
treatment and bowel hygiene Far ad- 
vanced cases of ovarian caremoma, in 
which surgery can no longer be employed, 
are tapped, if asates is present, and thus 
obtain temporary rebel Far advanced 
cases of caremoma of the cervix or uterus 
receive douches daily or oftener, and when 
this form of vaginal hygiene is persisted in, 
we occasionally achieve suffiaent unproi e 
ment to permit us to apply radium locally, 
in this manner stoppmg active bleeding, and 
for a time arrestmg the disease locally 
In this connection, let me ate another 
case In September, 1934, we were asked 
to see m consultation a female patient at 
the City Hospital On exaimnation, we 
found an ex-tensive neoplastic destruction 
of the cervix, with secondary infection and 
purulent discharge The adnexa appeared 
so involved that we did not feel, for the 
moment, very sangume about the result to 
be expected from radiation therapy In 
addition, the patient was extremely anemic 
due to loss of blood However, we ad- 
Aused transfer of the patient to the Cancer 
Hospital, where she was to receive vaginal 
hygiene, and a transfusion Shortly there- 
after, radium was applied to the cervix for 
a dose of 3,000 me -hr Three weeks later, 
a tandem was mserted mto the cervical 
and utenne canal for 4,000 me -hr , fol- 
lowed by a course of high voltage over the 
pelvis When exammed one month later, 
the cervix was normal m contour and 
consistency, ivithout any sign of activity or 
recurrence There was still slight mdura- 
tion in the right adnexa, but no nodular 
deposits The general condition of the 
patient was good, and she was allowed to go 
home 

The type of cases housed m the Cancer 
Hospital IS particularly prone to diseases 
assoaated mth old age and debility, such 
as pemimoma and heart disease Kidney 
affections are often the direct result of such 
conditions as cancer of the cemx mth ad- 
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nexal metastasis causing pressure on the 
ureters "^Hien such comphcations arise, 
they are treated saentifically by the house 
staff under the guidance of the ^^sltlng 
medical staff and genito-urinary staff 
These cases are treated as medical or 
genito-unnary cases, irrespective of, though 
not ignonng, the mahgnant condition for 
which they entered the hospital 
Wrhen the cases have been worked up 
completely, they are finally presented to 
the Director and the ^asltmg surgical and 
medical staffs for final decision regardmg 
the speafic kinds of treatment each is to 
receive In cases m which surgery is ad- 
vised, the patient receives special pre- 
operative care, such as transfusion, clyses, 
etc Radium or \-ray therapy is earned 
out according to the Director’s instruc- 
tions Later, after treatment, the pa- 
tients are again presented so that the 
result and effectiveness of each type of 
treatment may be checked and evaluated 
I shall not dwell here on the general results 
obtained from \-ray and radium therapy, 
but it may be in order to mention that 
patients, suffering excruaatmg pain as a 
result of generalized metastasis and re- 
quiring the use of narcotics when admitted, 
often are suffiaently reheved as not to re- 
quire these drugs furthur, or in consider- 
ably smaller doses Occasionally, too, 
patients with diffuse skeletal mvolvement 
and bed-ndden are able to get about for 
some time after recei\ang intensive radia- 
tion to the involved parts 
■\^dule I do not -wish to convey the im- 
pression that our work at the Cancer 
Hospital IS alwa-s s, or even generally, 
crmvned wnth the degree of success exempli- 
fied bi the two patients I pre\ lously cited, 
it is neiertheless true tliat such successful 
results haie been obtained m a goodly 
number of cases WTien one bears in imnd 
that cases transferred to us are usually of 
the more adianced t'sqie, regarded else- 
where as hopeless, our satisfaction in the 
rcmarkablv good results we often obtain 
mav be casilj understood To be able to 
arrest actixc niahgnanc) in a custodial 
hospital, despite warranted expectations 


to the contrary, and to be able to send the 
patient home m good health even tem- 
porarily, IS most encouragmg to all of us 
engaged m the care and treatment of these 
patients 

To sum up, the care of custodial patients, 
as outhned, results, m many instances, in 
great benefit to the patients themselves, 
who are transformed from a state of hope- 
lessness and mAmbdism to a state of health, 
enjoymg many of the comforts of hfe, 
with self-rehance and self-support, mstead 
of continumg as a family or pubhc charge 
Yet, one must face the fact that only too 
many of our patients come to us too late, 
and in a terminal state, to get anything 
more than temporary alleviation of their 
extreme suffenng 

A custodial hospital for cancer patients 
affords a field for chnical study of that 
disease which cannot be obtamed at a 
general hospital, where the pressure of 
time and attention required by other 
patients makes such concentrated study 
difficult, if not impossible The Cancer 
Hospital turns out about half a dozen 
young physiaans yearly, specially framed 
m the treatment of cancer patients This 
IS of utmost importance to the future deal- 
mg with the cancer problem These young 
men are trained not only m the bedside 
care of such patients, but become adept, in 
the course of them internship, in the per- 
formance of such operations as gastros- 
tomy, colostomy, and tracheotomy — hfe- 
prolongmg and comfort-producing opera- 
tions These measures are as important 
m cancer surgery as appendectomy, her- 
niotomy, and cholec 3 ’^stectomy in general 
surger}" In addition, attempts are made 
to alienate pain and discomfort by the 
vanous forms of neiw^e block — sacral, 
spmal, and peripheral — and by the use of 
new drugs and sera All these measures 
are earned out under the direction and 
guidance of the Director and the visitinv 
staff ^ 

From the saentific Meivpoint the great- 
est value afforded by a hospital of this kind 
IS m the field of pathologic study Last 
)ear, 175 autopsies were performed Some 
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of the findings observed on the autops)’' 
table were indeed reveahng, giving a 
deeper insight into the course, develop- 
ment, and results in the various tj'pes of 
malignancy, thus mfluencmg us m our ideas 
regarding the therapy of cancer itself 
It will not be amiss to remark that what- 
ever good results we obtain m our work at 
the custodial hospital are to a large degree 
due to the direct guidance we receive from 
our Director, his constant encourage- 
ment of our efforts and his confidence m 
our work when it is carried out conscien- 
tiously and mth due dihgence 


Fmally, it is hard for me to picture what 
would happen to many of the unfortunate 
cancer patients if the aty did not provide 
that haven for them on Welfare Island 
Without means for obtammg necessary 
treatment, they would mdeed be hopeless 
and forlorn But, provided with a hos 
pital on Welfare Island, many of them 
pass their remaimng days imder proper 
medical care, and many others are re- 
claimed to a hfe of relative comfort and 
freedom from disease for a longer or shorter 
period of tune, as a result of proper custod- 
ial care received at the Cancer Hospital 


SOME LAWSUITS I HAVE MET AND SOME OF THE LESSONS 
TO BE LEARNED FROM THEM 

{First InslaUmeiu) 

By I S TROSTLER, MD,FACR,FACP, Chicago 
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HYSICIANS have long been preyed 
upon by the legal profession and it is 
admitted, yes, even sworn to (and at), 
that if it were not for the more or less con- 
stant attitude of aggressive hostihty of a 
considerable number of the legal profes- 
sion, to physicians (except when they are 
ill and find themselves imwillmgly under 
our care), our path of duty, while perhaps 
not exactly like the proverbial bed of roses, 
would be much more conducive to mental 
ease and freedom from perplexity and re- 
straint 


“Woe unto you, lawyers' for ye have 
taken away the key of knowledge, ye en- 
tered not m yourselves, and them that 
were entenng m ye hmdered ” 

With that much of the Scriptures before 
us, let us take up our discourse 

Dunng the last thirty years the writer 
has appeared as a witness m quite a con- 
siderable number of legal proceedings 
These suits at law have been of qmte a 
variety, mvohmig murder, suiade, rape, 
assault with mtent to kdl, assault with a 
deadly weapon, personal injury, accident 



'WTnle I make no pretension to any great 
knowledge of bibhcal lore, I do not beheve 
that it wiU be at all amiss at this time to 
quote what a celebrated physiaan^ of 1900 
years ago said to the lawyers 

“Then answered one of the lawyers, and 
said unto him. Master, thus sajnng thou 
reproachest us also 

“And He said. Woe unto you also, ye 
lawyers' for ye lade men with burdens 
grievous to be borne, and ye yourselves 
touch not the burdens with one of your 


msurance, and last but by no means least in 
interest or importance, medical malprac- 
tice By far the greater number of the last- 
named smts were because of roentgen-ray 
injuries, real and alleged 

In aU except one of the medical malprac- 
tice cases, the writer has appeared or ad- 
vised for the defense and he has the satis- 
faction of ha\Tng helped to defend physi- 
cians either as a witness or m a consulting 
capacity m over one hundred of these cases, 
and m thirty-one different States and two 


fingers Canadian Provmces 

••Woe unto you' for ye build the sepul- in relatmg the particulars of some of 
chres of the prophets, and your fathers these smts, no effort iviU be made to keep 

killed them up a sequence of events or to group the 

••Truly ye bear mtness that ye allow the cases either geographically or m ^d Be- 

deeds of your fathers, for they indeed fore beginning a recital of the cases, it may 

iro Kinm tnmr Qpnnlrnrpc i_ .^i , - . ^ 


lolled and ye build their sepulchres 

•‘Therefore also said the wisdom of God, 
I vnll send them prophets and apostles, and 
some of them the}"^ shall slay and persecute 
That the blood of all the prophets, 
which was shed from the foundation of the 
world, may be required of this generation 
From the blood of Abel unto the blood 
of Zachanas, which perished betw'een the 
altar and tlie temple , \ enly I say unto you. 
It shall be required of this generation 
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be well to ate a celebrated authority, as to 
what makes the law, and as to how and 
why adjudications of these lawsmts are 
made 

As to “TATiat makes the law,” the late 
Oliver Wendell Holmes, Justice of the 
United States Supreme Court, said, “The 
life of the law has not been logic it has 
been expenence It felt the necessities of 
^e time, the prevalent moral and political 
theones, institutions of pubhc pohev 
a^ow'ed or unconsaous, even the preju- 
329 


330 


RADIOLOGY 


dices which judges share with their fellow- 
men have a good deal more to do than the 
syllogism in determmmg the rules by which 
men should be governed 

“The law embodies the story of the 
Nation’s development through many cen- 
turies, and It cannot be dealt with as if it 
contained only the axioms and corollaries 
of a book of mathematics ’’ 

As regards to how and why adjudications 
of cases are made, Morgan* says ‘ ‘The ma- 
terials which the court will first examine m 
its search for the rule to be apphed, are 
prior decisions If it finds an applicable 
precedent, it ivill ordmanly detemune the 
controversy accordingly , if it finds no pre- 
vious adjudication on all fours with the 
case m hand, it will try to ascertain 
whether any available decision has suffi- 
cient elements in common -with it to re- 
quire or justify an apphcation of the rule 
used therein If it finds a precedent 
squarely in point or apphcable by analogy 
but determines nevertheless that it ought 
not to be followed, or if it finds no pertment 
precedent, it ought to and generally will, 
decide the case as it beheves a proper con- 
dition of history, custom, morals, and 
sound pubhc pohcy require Obviously m 
this process it does and must not only re- 
sort to judiaal deasions of non-common 
law courts, but also (st-c) non-legal ma- 
terials It gives due weight, insofar as it 
IS able to, to the known truths of aU 
sciences affecting human experience and 
human conduct The resort to non-legal 
materials is not confined to the solution of 
common law problems , it is made, though 
perhaps to a less degree, m the mterpreta- 
tion and apphcation of statutes ’’ 

WHAT CONSTITUTES MEDICAL MALPRACTICE? 

A New York City physician, who was be- 
mg sued for malpractice, asked me to cite 
to him a few pomts regardmg “YTiat is 
necessary m order to prove malpracbce ? 

I ivrote, “In Clayton vs Enghsh (55 
App D C , 324, 23 Fed R (2nd), 745 , 56 
Wash L R , 6), the Appellate Court of the 

* Morgan The Study of Laiv Chapter II The 
Nature and Source of X^aw page 29 


Distnct of Columbia said that it is the duty 
of a physician m undertaking to treat a 
patient, to exercise the ordinary care and 
skill of his profession, giving due considera- 
tion to modern advancement and learning, 
and that there is an imphed agreement 
that no injunous consequences wiH result 
from want of such proper skill, care, and 
diligence, that one who seeks to recover 
against a physician, allegmg lack of skill or 
D^ghgence, has the burden of provmg his 
averments 

“In the Clayton case {supra) we quote 
from the opmion of Judge Taft, now Chief 
Just ce of the Umted States Supreme 
Court, m a malpractice case (Ewmg vs 
Goode, 78 Fed R , 442), m which he said, 
‘Before the plamtiff can recover she must 
show by affirmative evidence — first, that 
defendant was imskillful or neghgent, and 
second, that his want of skill or care caused 
mjury to the plamtiff If either element is 
lackmg m her proof, she has presented no 
case for the consideration of the jury The 
naked facts that defendant performed ope- 
rations upon her eye and that pam followed, 
and that subsequently the eye was m such 
bad condition that it had to be extracted, 
estabhshed neither the neglect or unskillful- 
ness of the treatment, nor the casual connec- 
tion between it and the unfortunate event ’ 
“A New York case, very much to the 
pomt and particularly interesting to you at 
this time, IS Gnmaldi vs Zegho (129 Atl 
R , 475) Here the court said, ‘A case of 
malpractice cannot be proven by the testi- 
mony of a few physicians or surgeons that 
they would have used some other treatment 
than the one used, in the absence of testi- 
mony, from wluch it can be mferred that 
the defendant failed to give the case that 
skill and care ordinarily possessed and ex- 
ercised by others m the profession ’ 

“The case of Hazen vs Mullen m Wash- 
mgton Law Reporter of April 26, 1929, 
may also shed some helpful hght upon the 
subject to which you refer Here the Court 
of Appeals of the District of Columbia re- 
versed a judgment of the District Supreme 
Court, which had been rendered against 
Dr Hazen m a roentgen dermatitis case 



TROSTLER SOME LAWSUITS I HAVE MET 


331 


“If you look up WilbamsOT Poppleton 
(3 Ore R , 193 , MacKenzie os Carman 
(103 App Div 246, 92 N Y Supp , 1063) 
you may find additional and desirable in- 
formation for use by your attorneys Good 
luck to you ” 

A BAD MALPRACTICE CASE 

About seventeen years ago, a radiologist 
in eastern Ohio called over the long dis- 
tance telephone and told me that a younger 
brother of his was sumg a gynecologist m 
central Ohio for malpractice, because of im- 
proper treatment of a fracture of the femur 
My confr&'e said that he was sendmg the 
plaintiff (his brother) to me, to arrange for 
me to give expert tesbmony for him, and 
that I was to seciue a surgical expert wit- 
ness as well I demurred somewhat and 
told him that I vas very much averse to 
appeanng agamst a physiaan m a mal- 
practice smt , but was assured that the case 
involved such gross and atrocious mal- 
practice that any scruples I might have in 
that regard, would be swept aside when I 
heard about and examined mto the par- 
ticulars of the case 

The brother came to Chicago, and upon 
hcanng about the case I learned that there 
had been a simple transverse fracture near 
the middle of the left femur, which had 
been treated by sphntmg, without any ex- 
tension and that no roentgen examination 
had been made until eight (S) weeks after 
tlie injurj’- This occurred m a city of over 
200,000 population, mth plenty of oppor- 
tunities for e\ eiyiihing necessaiy for proper 
treatment of the patient 

Roentgen examination disclosed umon of 
the fraetured halves, side by side, ivith five 
and one-half (5V;) inches over-nding and, 
of course, shortemng of the thigh to the 
same extent 

I called a surgeon to see the patient and 
took the case under adwsement The sur- 
geon and I dcaded to lea\ e it to the presi- 
dents of the Chicago Medical and Illinois 
State hlcdieal Societies, as to whether we 
should testify for this gnevously WTonged 
patient Both of these high societv offiaals 


said that we should testify, because, by so 
domg, we w'ould render a benefiaal and 
helpful act for methane and the public 
welfare 

We appeared at the trial and gave our 
testimony There was no other medical 
testimony, as it was recogmzed to be such 
gross and absolutely mexcusable negh- 
gence that the physiaan defendant m the 
smt was unable to secure any one to rebut 
the testimony of the plamtiff’s witnesses — 
even though there were about six hundred 
physicians m his home town, where this 
suit was tried 

The jury rendered a verdict m favor of 
the plamtiff, gimng him S9,000 damages, 
which was promptly paid 

The foregomg is the only mstance m 
which the writer ever appeared as a witness 
agamst a physiaan defendant, and, as be- 
fore stated, it was done with the consent 
and advice of the presidents of both State 
and local medical societies 

A WISCONSIN (x-ray) MALPRACTICE SUIT 

In 1921 I was visited by a Wisconsm 
physiaan and his attorney, and consulted 
relative to aiding m the defense of a mal- 
practice suit winch alleged mjury m the 
form of a roentgen dermatitis 

The plamtiff, a cable splicer, had had a 
rather troublesome eczema on his back and 
had applied to the physiaan defendant for 
relief The doctor apphed a moderate 
roentgen treatment to the mvolved area 
and directed the patient to return for ob- 
serv'ation, but before the date set for his 
return to the physician, he was sent to an- 
other location and ivhile there (m a larger 
city) he consulted another physiaan re- 
garding his eczema The latter physician 
prescribed an ointment w'hich the patient 
apphed mth rather disastrous results, in 
that a considerable area on his back broke 
down and when it did heal, left a scar se% - 
eral square inches in extent 

A few^ months later, the patient w^as 
taken m hand bj’’ a lawyer and a malprac- 
tice suit was started agamst the physician 
who had apphed the roentgen therapy At 
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dices which judges share with their fdlow- 
men have a good deal more to do than the 
syllogism m determmmg the rules by which 
men should be governed 

"The law embodies the story of the 
Nation’s development through many cen- 
tunes, and it cannot be dealt with as if it 
contained only the axioms and corollaries 
of a book of mathematics ’’ 

As regards to how and why adjudications 
of cases are made, Morgan^* says "The ma- 
terials which the court will first examine in 
its search for the rule to be apphed, are 
pnor decisions If it finds an applicable 
precedent, it ivill ordinarily determine the 
controversy accordingly, if it finds no pre- 
vious adjudication on all fours with the 
case in hand, it will try to ascertain 
whether any available deasion has suffi- 
aent elements in common with it to re- 
quire or justify an application of the rule 
used theran If it finds a precedent 
squarely in point or applicable by analogy 
but determmes nevertheless that it ought 
not to be followed, or if it finds no pertment 
precedent, it ought to and generally will, 
deade the case as it believes a proper con- 
dition of history, custom, morals, and 
sound pubhc pohcy require Obviously in 
this process it does and must not only re- 
sort to judiaal deasions of non-common 
law courts, but also (str) non-legal ma- 
terials It gives due weight, msofar as it 
IS able to, to the known truths of all 
sciences affectmg human experience and 
human conduct The resort to non-legal 
materials is not confined to the solution of 
common law problems , it is made, though 
perhaps to a less degree, m the mterpreta- 
tion and apphcation of statutes ’’ 

■WHAT CONSTITUTES MEDICAL MALPRACTICE ? 

A New York City physiaan, who was be- 
ing sued for malpractice, asked me to ate 
to him a few pomts regardmg Whatsis 
necessary m order to prove malpractice^ 

I wrote, “In Clayton its Enghsh (55 
App DC, 324, 23 Fed R (2nd), 745 , 56 
Wash L R , 6), the Appellate Court of the 

* Morgan, The Studj of Law Chapter 11 The 
Nature and Source of Law page 29 


Distnct of Columbia said that it is the duty 
of a physician m undertalong to treat a 
patient, to exerase the ordmarj' care and 
skill of his profession, gioing due considera- 
twn to modern adoancement and learning, 
and that there is an imphed agreement 
that no injurious consequences wiU result 
from want of such proper skill, care, and 
diligence, that one who seeks to recover 
against a physician, allegmg lack of skill or 
neghgence, has the biuden of provmg his 
averments 

"In the Clayton case {supra) we quote 
from the opmion of Judge Taft, now Chief 
Just ce of the Umted States Supreme 
Court, in a rrialpractice case (Ewmg vs 
Goode, 78 Fed R , 442), m which he said, 
‘Before the plamtiff can recover she must 
show by affirmative evidence — first, that 
defendant was unskillful or neghgent, and 
second, that his want of skill or care caused 
mjury to the plamtiff If either element is 
lackmg m her proof, she has presented no 
case for the consideration of the jury The 
naked facts that defendant performed ope- 
rations upon her eye and that pain followed, 
and that subsequently the eye was m such 
bad condition that it had to be extracted, 
established nather the neglect or unskillful- 
ness of the treatment, nor the casual connec- 
tion between it and the unfortunate event ' 
"A New York case, very much to the 
pomt and particularly mteresfang to you at 
this time, IS Gnmaldi vs Zegho (129 Atl 
R , 475) Here the court said, ‘A case of 
malpractice cannot be proven by the testi- 
mony of a few physiaans or surgeons that 
they would have used some other treatment 
than the one used, m the absence of testi- 
mony, from which it can be mferred that 
the defendant failed to give the case that 
skdl and care ordmanJy possessed and ex- 
erased by others in the profession ’ 

"The case of Hazen vs Mullen m Wash- 
mgton Law Reporter of April 26, 1929, 
may also shed some helpful hght upon the 
subject to which you refer Here the Court 
of Appeals of the District of Columbia re- 
versed a judgment of the District Supreme 
Court, which had been rendered against 
Dr Hazen m a roentgen dermatitis case 
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roentgenologist, who, if he were to testify 
to-day, under exactly sunilar conditions, 
would not say anything like what he said 
that day m Peona 

“There are numerous decisions from 
some of the best and most highly respected 
and closely followed Supreme Courts m this 
country, which specifically and in so many 
words state that the doctnne of Res ipsa 
loqiixtur does not apply m medical malprac- 
tice smts I call your attention to Street 
vs Hodgson, 115 Atl R, 27, Evans vs 
Clapp el a/ , 231 S W R , 79, Stemons vs 
Turner, 117 Atl R , 922 (all x-ray cases) 
'I and others that could be mentioned These 
cases are multiplying, and rightly and 
justly should multiply, as the pubhc is get- 
,,tmg so that any physiaan, no matter how 
careful and skillful, is hkely to have his 
reputation blasted sky-high by an unjusti- 
fiable malpractice suit 

“I take it that you are asking this infor- 
mation for the purpose of helpmg the de- 
fendant in the case,'' as I feel sure that jmu 
think too much of your standing in the vari- 
ous societies to even consider appearing 
against any regular physiaan m a mal- 
practice suit We cannot be too careful 
about this, as we do not know how soon we 
may haie to have similar aid from our 
fellows 

T ha\e had numerous opportunities to 
appear as witness against other physicians, 
being offered large fees to do it, but have 
refused because of reasons too numerous to 
mention I have no doubt that many 
other men of reputation and standing have 
had the same experience 

On the other hand, I know of several 
fairlj good men who have appeared as mt- 
nesses against reputable physicians, who 
haie lost caste and standing, just because 
tliey did tins, cither for the considerable fee 
that thej received, because of spite against 
tic other fellow or for other minor reasons 

ere is no question that phj sicians w ould 
^ manj less malpractice suits 
J(^^and practically none deaded against 


•If,. that he tvas not doing that but 
,^1 Pohej to kad him to think that \\a> — 

■^tt ot a diplomatic while he 


them, if their colleagues and competitors 
would refuse to testify against them None 
of us IS perfect and we cannot know when 
some shght shp or miscalculation might 
make a difference in thmgs so as to make us 
appear to have been neghgent or wrong in 
the eyes of the malpractice lawyer 

“They — the lawyers — do not respect us 
when we help them fight against one of our 
own kind, and m fact we actually lower 
ourselves m their esteem by being wiUmg to 
help prosecute such cases I know, be- 
cause I have a number of friends among the 
legal profession, and all of them tell me this 
Our profession is so well known for this very 
thing, that we are at tunes actually scoffed 
at by the legal profession for it ” 

It IS scarcely necessary to say that that 
bright young radiologist, to whom the fore- 
going letter was written, did not testify m 
the smt mentioned In the absence of any 
medical witness testifying that the defend- 
ant physiaan was neghgent, the trial judge 
duected the jury to bnng m a v’^erdict in 
favor of the physiaan defendant 

TWO PENNSYLVANIA CASES 

Several years ago, a young physiaan in 
western Pennsyh’^ania, while attempting 
the removml of a fragment of metal from the 
foot of a patient, used the fluoroscopic 
equipment (consistmg of an open tube 
stand and a hand cryptoscope) belonging 
to a dentist, the dentist operating the x-ray 
apparatus and the physiaan using the hand 
fluoroscope 

Evidently, while searchmg for the for- 
eign body, they approached the unguarded 
tube too closely or they applied the x-rays 
for too long a time, or both, because the 
patient later developed a thud degree 
roentgen dermatitis, with considerable 
sloughmg, endartentis, and ulceration, 
which necessitated the amputation of the 
foot above the ankle joint The patient 
sued the dentist for malpractice 

Durmg the fluoroscopy, the physician’s 
hands w ere also sev erely injured by the ex- 
cessiv'e radiation, and he also brought suit 
against the dentist 
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the time I was visited, both the physician 
defendant and his attorney were wnngmg 
their hands in terror and gnef at the pros- 
pect The suit was for a neat sum and they 
were about ready to offer a settlement, but 
when I heard the story and the amount of 
x-rays apphed, I felt sure that the injury, 
if any existed, was due to the application of 
the ointment prescribed by the second 
physician, rather than to the x-rays alone 
In due time I was called to attend the 
trial and after going on the stand and testi- 
fying that x-radiation was good treat- 
ment for chronic eczema, that the dosage 
apphed was not excessive and would not 
produce an injury, the court allowed the 
parties in the suit to agree that I examine 
the injured area on the plaintiff’s back 
In the Judge’s chambers, alone with the 
plaintiff while exammmg hun, I asked him 
if he had not seen another doctor, who 
had given him a salve for his back He 
promptly said, “lATiy, yes,” and upon ray 
query as to what kind of salve it was, he 
took a prescnption from his pocket and 
showed it to me That prescnption con- 
tained a high percentage of sahcyhc aad in 
a resorcm ointment I handed the pre- 
scnption back to the plamtiff and advised 
the defendant’s attorney to call the plam- 
tiff to the witness stand that afternoon and 
get him to produce the prescnption and to 
have that prescnption wntten mto the 
records of the case This was done, with 
considerable difficulty, and over the re- 
peated objections of plaintiff’s attorneys 

After that was done, I was recalled to the 
witness stand and caused to descnbe what 
the effect of the sahcyhc aad ointment in 
the prescnption would be on ordinary, 
normal skin after the application of the 
amount of x-rays used by the defendant 

Evidently my testimony was so con- 
Aoncing that the jury returned a verdict for 
the defendant, with a judgment in full for 
the amount of the defendant physiaan s 
fee 

The case was appealed to the Wisconsin 
Supreme Court, where the verdict of the 
trial court was affirmed The written de- 
asion of the Supreme Court stated that the 


evidence of the expert witness from Chi- 
cago was not denied or controverted, and 
upon that itself, the verdict was a just one 

HE DID NOT TESTIFY 

Just about ten years ago, word reached 
me that a bnght, keen young radiologist in 
central Illinois was about to arrange to tes- 
tify against one of his competitors, in a 
roentgen dermatitis malpractice suit 
Strangely and opportunely, I received a 
letter from this same jmung man, by the 
next mad The letter read in part "I ex- 
pect to be called into court in the near 
future concermng a case of radiodermabtis 
which occurred foUowmg the attempted re- 
moval of a needle, under fluoroscopic con- 
trol The exammation occurred m another 
institution with which I am not connected 
(sfc) and I did not see the patient until 
some SLx weeks later 

“Khowmg that you are famihar inth all 
the phases of this problem, I am wntmg 
you at this time to ask particularly whether 
the Illinois Courts consider an ‘x-ray bum’ 
to be pnma facie evidence of negligence 
Possibly you could refer me to some cases 
which would help clarify the situation ” 

This letter, of course, gave me exactly 
the openmg and opportumty I wanted, and 
by return mail I replied ‘‘Yours of the 
28th to hand and noted In reply will say 
that I know a little about the suit you men- 
tion and have reason to believe that the de- 
cision wiU be m favor of the defendant At 
least I hope it ivdl be, and the wish is father 
to the hope in this instance My belief is 
based upon several thmgs that have come 
up heretofore m similar cases 

‘‘In regard to the doctrine of Aer ipsa 
loquitur (the thmg speaks for itself), apply- 
mg m Ilhnois, will say that the only case m 
this State where that doctrme has held 
good m the Supreme Court, is the Peona 
case (Holcomb vs Hannah and Magee, 217 
111 R ) Here it is specifically stated that 
the production of an x-ray dermatitis, re- 
sulting during a diagnostic procedure, is 
evidence of negligence That decision is 
based upon the testimony of a Chicago 
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roentgenologist, who, if he were to testify 
to-day, under exactly smular conditions, 
would not say anything like what he said 
that day in Peona 

“There are numerous decisions from 
some of the best and most highly respected 
and closely followed Supreme Courts m this 
countr)^ which specifically and in so man}' 
words state that the doctrme of Res ipsa 
loquitur does not apply m medical malprac- 
tice suits I call your attention to Street 
w Hodgson, 115 Atl R, 27, Evans vs 
Clapp c/ a/ , 231 S W R , 79, Stemons vs 
Turner, 117 Atl R , 922 (all x-ray cases) 
‘^aiid others that could be mentioned These 
cases are multiplying, and rightly and 
justly should multiply, as the pubhc is get- 
,'bng so that any physician, no matter how 
careful and skillful, is hkely to have his 
reputation blasted sky-high by an imjusti- 
fiable malpractice suit 
“I take it that you are askmg this infor- 
mation for the purpose of helping the de- 
fendant m the case,’ as I feel sure that you 
think too much of your standing in the van- 
ous societies to even consider appearmg 
against any regular ph^'Siaan m a mal- 
practice suit We cannot be too careful 
about this, as we do not know how soon we 
maj- have to have similar aid from our 
fellow s 

I have had numerous opportunities to 
appear as witness agamst other physiaans, 
bemg offered large fees to do it, but have 
refused because of reasons too numerous to 
mention I have no doubt that many 
other men of reputation and standing have 
had the same experience 

On the other hand, I know of several 
airl} good men W'ho have appeared as mt- 
Rcsses against reputable physicians, who 
tT' ^ standing, just because 

tl''^! ^ considerable fee 

^'oceived, because of spite against 
'c o er fellow or for other minor reasons 
hav'^*^ question that phj siaans would 
fifpcJ ^ manv less malpractice suits 
— Practicall} none decided against 
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them, if their colleagues and competitors 
would refuse to testify agamst them N one 
of us IS perfect and we cannot know when 
some shght slip or miscalculation might 
make a difference in thmgs so as to make us 
appear to have been negligent or wrong m 
the eyes of the malpractice lawyer 

“They — the lawyers — do not respect us 
when we help them fight against one of our 
oivn kind, and m fact we actually lower 
ourselves in their esteem by bemg willmg to 
help prosecute such cases I know, be- 
cause I have a number of friends among the 
legal profession, and all of them tell me this 
Our profession is so well known for this very 
thing, that we are at times actually scoffed 
at by the legal profession for it ’’ 

It IS scarcely necessary to say that that 
bnght young radiologist, to whom the fore- 
going letter was written, did not testify in 
the smt mentioned In the absence of any 
medical witness testifying that the defend- 
ant physiaan was neghgent, the trial judge 
directed the jury to bung m a verdict in 
favor of the physiaan defendant 

TWO PENNSYLVANIA CASES 

Several years ago, a young physiaan in 
western Pennsylvania, while attempting 
the removal of a fragment of metal from the 
foot of a patient, used the fluoroscopic 
equipment (consisting of an open tube 
stand and a hand cryptoscope) belonging 
to a dentist, the dentist operating the x-ray 
apparatus and the physiaan using the hand 
fluoroscope 

Endently, while searching for the for- 
agn body, they approached the unguarded 
tube too closely or they applied the x-rays 
for too long a time, or both, because the 
patient later developed a third degree 
roentgen dermatitis, with considerable 
sloughing, endarteritis, and ulceration, 
which necessitated the amputation of the 
foot abo\e the ankle joint The patient 
sued the dentist for malpractice 

Dunng the fluoroscopy, the physiaan’s 
hands were also severely injured by' the ex- 
cessue radiation, and he also brought suit 
agamst the dentist 
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At the time of the trial of these two suits, 
the writer was sent for and testified that the 
amount of irradiation claimed to have been 
used (by the dentist), mz , 8 ma , 5 inch 
S G , 24 inches F S D , unfiltered for 4 
minutes, would not produce injury, and that 
he would not hesitate to apply four times 
that amount But both of the plaintiffs 
claimed that the time was much longer and 
the F S D was less (and they were prob- 
ably correct) 

The case of the patient who lost his foot 
was tried and a verdict with liberal dam- 
ages was given to the plaintiff This was 
later settled for a reasonable sum 

The suit of the young physician, whose 
hands were considerably damaged, was 
settled, at my advice 

Cases such as these are altogether too 
numerous and should be a lesson to physi- 
aans who insist upon the extended use of 
fluoroscopy, but who refuse to heed the 
wammgs and advice of the man at the 
switch 

A time switch in the circuit is the best 
protection agamst this eventuation 

WERE THE FILTERS IN PLACE? 

(/ hae ine dools) 

About ten years ago, the attorney for an 
insurance company asked me to investi- 
gate into the merits and habihty mvolved 
in two smts filed agamst an Illmois radiolo- 
gist, and to report upon and adnse as to 
the best defense regardmg them 

The patient was sumg for damages, al- 
legmg malpractice, neghgence, and care- 
lessness and gave the usual long hst of 
complaints, because of a dermatitis m sev- 
eral places on her body and limbs, resultmg 
from the apphcation of the roentgen rays 
At the same time, her husband was sumg 
the doctor for loss of compamonship, dam- 
ages to himself because of the alleged in- 
jury to his wife, expense mcurred, etc 

The history of the defendant physician s 
contact with the woman plaintiff was as 
follows ]N4rs S Z , aged 40, entered N T 
Hospital three years ago with a diagnosis 
of sciatica by Dr J T No roentgen ex- 
ammations were made at that tune She 


left the hospital three days later Two 
days later defendant physician (Dr N J 
L ) admimstered “high frequency” current 
over back and right thigh for five minutes 
Dunng the next six weeks he admimstered 
six more such treatments, the tune of the 
last one being twenty minutes At no time 
durmg this course of high frequency ther- 
apy was there any erythema or redness pro- 
duced 

On Aug 4, 1923 (a little more than a 
year later), this same patient was referred 
to the radiologist — by the same familj 
physician — ^for x-ray treatment for spleno 
myelogenous leukemia The following 
x-ray therapy was admimstered by de- 
fendant, at his pnvate offices Aug 4, 1923, 
3 ma , 3 mm , S inch S G , 10 inches F S D , 
3 mm A1 filter, over four areas on antenor 
aspect of abdomen and thorax, Aug 7, 
1923, same techmc to back of thorax and 
abdomen and one area anteriorly over 
spleen, Aug 10, 1923, same techmc, four 
areas over upper portion of back, Aug IS, 
1923, same techmc, four areas over entire 
back, Aug 21, 1923, same technic, an- 
tenor portion of thorax and one antenor 
over spleen, Aug 25, 1923, same techmc, 
four areas over entire back and four areas 
over legs 

About three weeks after the first treat- 
ment Dr J T (the refemng physician) re- 
ported definite improvement m the blood 
picture and reduction in the size of the 
spleen 

About Sept 1, 1923, an area of redness 
was noticed m the hypogastnc region about 
8 X 10 mches m size, sharply demarcated, 
and other areas on the dorsum of both feet 
and on the antenoraspect of the nght thigh 
Patient complained of pam She was still 
complammg of her sciatica The redness 
contmued and was followed by bhstering 
m the forementioned areas, and what ap- 
peared to be a second degree radioderma- 
titis appeared 

The patient entered the hospital for the 
dermatitis on Sept 20, 1923, and left it on 
Oct 24, 1923 The records of the hospital 
state that a diagnosis of x-raj'- bum was 
made, and that “the burned areas had all 
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healed and patient was m excellent condi- 
tion ” 

On Nov 10, 1923, Dr L (defendant) 
administered ultra-^^olet from a mercury 
vapor air-cooled lamp for one minute (sw) 
at his office 

Defendant next saw plamtiff m May, 
1924 (six months later), after she had been 
operated upon by Dr B E C at the Pres- 
byterian Hospital, where an area on the 
dorsum of one foot had been dissected off 
and skm grafts implanted thereon At this 
time she had an unhealed area about the 
size of a quarter-doUar on the middle of the 
dorsum of one foot About the latter part 
of December, 1924, two and one-third 
years after the last treatment (sic), the 
skm on the dorsum of the other foot broke 
down 

The foregomg history was given to me by 
the defendant and when it was transcribed 
for me, I nobced the several contradictions 
and mcongruities 

My report to the msurance company 
was as follows 

“In pursuance to the request of your at- 
torney Mr F X S , I have gone over the 
above-named case, hstened to the state- 
ment of the defendant, read the informa- 
tion blank as furnished by the defendant to 
you under date of , the plamtiff’s dec- 
laration, and have gathered such addi- 
tional information as I could from other 
sources Harung weighed all of the fore- 
gomg, I \vill give you my opmion of the 
case 


“It IS within the range of the experience 
of the most competent and best qualified 
physicians who have been usmg the x-rays 
for many years m therapy, that x-ray der- 
luatites occur under the most minute and 
painstaking care, and the so-called ‘de- 
layed reactions’ of the type which the plam- 
tiff in tins case is alleged to have had on hei 
feet, are not at all rare 

iTi oil radiotherapy are agreec 

patients are occasionally met witt 
"r u Piouharly susceptible to the effeci 

0 le x-raj-s This effect may be an idio 
syncrasj m which the x-rays have eitlier £ 

1 cry much lessened effect than under nor- 


mal conditions, or the person m question 
may be extremely hypersensitive to the 
effect of the x-rays, with the result that 
dosage of the x-rays which would be nor- 
mal and physiological m the ordmary aver- 
age patient, would produce a dermatitis or 
so-called x-ray bum m the first, second or 
even third degree, when apphed to them 
It IS also recogmzed by authonties m radio- 
therapy that there is no way of determm- 
mg the presence of this idiosyncrasy, and 
that the only safe method of procedure is 
to try the tolerance of the patient by mod- 
erate dosage when there is any question or 
doubt Of course, I do not mean to say 
that we are not able to detenmne the dos- 
age m the average case We know that 
dark-skinned, dark-haired pedple tolerate 
the x-rays much better than do the pale- 
skmned, hght-haired, blonde people, but it 
has been the experience of aU who have 
done any great amount of x-ray work that 
these mles have their occasional if not fre- 
quent exceptions 

"In the case imder discussion the records 
of the treatment are n-ot such as would lead 
anyone to beheve that they are careful, 
authentic and made at the time of the 
admimstration of the treatment The 
techmc given me by the defendant speafies 
that he admmistered x-ray treatment to 
16 areas on the back of the patient (plam- 
tiff), and 10 areas on the antenor surface 
of ^e patient The dates given by hun (to 
me) extend from Aug 4 to Aug 25, 1923 
He read these from a card when he visited 
my office Jan 22, 1925 In his report to 
you under date of March 3, 1924, he men- 
tioned the same dates as those he gave to 
me, but added Sept 4, 1923 'While these 
discrepancies are m themselves of mmor 
importance, they none-the-less show that 
the dates and data axe not accurate and 
consequently unrehable 

“The fact that all the mjunes complained 
of (and observed by the defendant) oc- 
curred on the antenor aspect of the pa- 
tient s body and extrermties, whereas the 
defendant, accordmg to his data, admmis- 
tered more than one and one-half tunes as 
much treatment (or sixteen-twenty-sixths 
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of all the treatment according to my in- 
formation) on the back of the plamtiff, is 
to me almost conclusive endence that the 
filters were left out m the areas receiv- 
ing the injunes These injured areas 
were, according to description given to me 
by the defendant, an area S X 10 mches 
in size, sharply demarcated on the hypogas- 
tric region, an area on the anterior aspect 
of the right thigh, and areas on the dorsum 
of both feet — the latter areas having later 
to be operated on and skin grafted 

“Now then, if idiosyncrasy or hypersen- 
sitiveness entered into the elements of this 
case, surely the patient would have re- 
ceived the mjunes on the back mstead of 
on her abdomen and anterior surface of her 
nght thigh, etc , because of her ha^ang re- 
ceived SLvteen-twenty-SLvths of her treat- 
ment on her back, and although defendant 
asserts in the strongest terms that he did 
not leave out the filters in any instance, 

I can see no other reason for the produc- 
tion of the injunes Understand me, I do 
not m any way want to impugn the honesty 
or smcenty of the defendant in this case, 
but he must be mistaken 

"Of course the possibihty or probability 
of the application of some caustic or es- 
charotic drug in the form of an omtment or 
lotion (as m the case of Rost vs Roberts at 
Portage, Wis , which you may remember I 
brought out), is to be considered, but the 
fact that in this case, the one imder con- 
sideration, the mjured areas showed sharp 
demarcation, which would tend to point 
away from the likelihood of this — the ap- 
phcatibn of drugs — even contnbutmg to 
the production of the injuries, and would 
consequently lessen the force or benefit of 
any such drfense, because no omtment or 
lotion would be applied in such straight 
hues as characterize the descriptions of the 
mjured areas 

“While I do not hesitate to say that we 
could produce almost any number of wit- 
nesses who could qualify as experts to the 
hmit, who would testify that the dosage of 
v-rays administered according to the records 
was not excessive, and should not produce 

+J-, -f-lio cl-tn r»T“ unHprlvinP' tissues, I 


am equally sure that, if these same wit- 
nesses would be asked for an opmion as to 
why the mjunes did occur, every one of 
them would say that omission of the filter 
m the areas where the mjunes occurred 
was the most likely cause, and as omission 
of the filter in this class of \-ray therapy is 
mevcusable neghgence, in the absence of 
any other good cause for the production of 
the injury, I must say that I am at a loss to 
suggest any good hne of defense 

“Wfhile I am, as you well know, m every 
way ver)-- much against the practice of 
settling any malpractice suit, because of 
the reasons above set forth, I feel inclined 
to advise that these cases be settled, but if 
settlement cannot be satisfactorily effected, 
I will be glad to confer with you or your 
attorneys if desired, and to help in any way 
withm my abihty ” 

Both of these suits were settled 
The insurance company m acknowledg- 
mg my report, said "The theones and 
facts which you have outhned to us will be 
helpful not only m secunng a disposition 
or defense m the above cases, but wiU be 
valuable also m preparmg the defense of 
other \-ray bum cases This type of case 
IS mdeed difficult to handle from a defen- 
sive standpomt and your assistance in de- 
termiiung the ments of these cases is ap- 
preciated ” 

BETWEEN THE PARIETAL BONE AND THE OS 
CALCIS 

About twenty years ago I was m one of 
the superior courts of this county, as an 
expert witness m a personal mjury case I 
was called to testify by the defendant m the 
smt and, as is frequently done, the attor- 
ney for the plamtiff determined to try to 
discredit me and reduce the effect of my 
testimony upon the juiy^ He was a care- 
fully dressed, dapper, suave, smooth- 
tongued, velvety-voiced mdindual, whom 
one much less expenenced than I, could 
see, had a rather high opimon of himself 
After a brief but searchmg cross-exami- 
nation of me, he asked me if it was not ad- 
visable that a physiaan speaahzmg m 
radiology be a good anatomist Suspecting 


TROSTLER SOME LAWSUITS I HAVE MET 


337 


a trap, I casually answered in the affirma- 
tive He then proceeded to question me 
m various and devious ways, about my 
knowledge of anatomy, whether I had 
taught anatomy and about my own opimon 
as to whether or not I considered myself to 
be a good anatomist, but not askmg me 
any question m anatomy I guardedly ad- 
mitted that I had taught anatomy didacti- 
cally, on the cadaver and on the hvmg sub- 
ject, and that I beheved myself to be a good 
anatormst 

This sort of thmg was contmued for fif- 
teen or twenty minutes, with yours truly 
shiftily sparrmg ivith words until the op- 
posmg attorneys objected to the great 
waste of my time, at the end of which he 
asked me if I could inform that mtelligent 


court and jur}’' the anatomical location of 
the ganghon spirale I answered that I 
could — stiU sparrmg for time — ^whereupon 
he said, “Now, Doctor, teU this court and 
jury the location of that ganghon ’’ I im- 
mediately rephed, “Between the parietal 
bone and the os calcis,’’ which completely 
satisfied him that I was a good anatormst 
A physiaan fnend, who was seated m the 
court room, hurriedly stuffed his handker- 
chief m his mouth and hastily left the room 
Twelve years later, a legal fnend told 
this story at a little dmner m the Royal 
York Hotel at Toronto and the members of 
the group were much mterested to learn 
that I was the anatormst who gave that 
answer 

{To he continued) 



OBSERVATIONS ON RATS WITH A TRANSPLANTABLE FIBROSARCOMA 
TREATED WITH CEVITAMIC (ASCORBIC) ACID 

By JOSEPH A POLLIA, M D , Los Angeles 
Director of Research, Prank H Boyer Foundation 


i llN the laboratones of the Frank H 
Boyer Foundabon, a transplantable 
rat fibrosarcoma has been developed 
from mjecbons mto the flanks of rats of 
4 milhgrams of Eastman Kodak Com- 
pany’s 1 2 5 6 dibenzanthracene m 1 
c c of lard oil, as suggested by Hieger, 
Burrows, and Kennaway (1) This tumor, 
for the sake of convenience, has been 
called the Boyer fibrosarcoma No 1 
It has passed through six generations, is 
highly malignant, smce the ammals with 
untreated tumors rarely live longer than 
one month, and in over 300 transplants 
only one has failed to "take ’’ The tumor 
assumes an enormous size, often one-third 
by weight of the animal, is very hemor- 
rhagic, and sloughs easily 

Our rats are an mbred stock, derived 
from an ongmal pair obtained four years 
ago They occupy outside quarters all 
the year 'round m wire cages which house 
four to eight animals The sexes are not 
segregated, and they are fed a standard 
powdered stock rabon without any addi- 
bons 

At the suggesbon of Mr Anthony J 
Lorenz, Director of Nutnbonal Research 
for the Cahforma Fruit Growers Exchange, 
two groups of our sarcomatous animals 
were fed and mjected with cevitamic acid, 
Merck's, on the basis that it might in- 
fluence the tumor growth through its 
action upon the oxidation reducbon pro- 
cess, as postulated by Szent-Gyorgyi m 


his studies on the effect of intamm C on 
the adrenal gland and adrenahn 
Woodhouse (3) had reported that warts 
produced by pamtmg tar on white mice 
became mahgnant more rapidly, and that 
the mahgnant process as a whole seemed 
accelerated, when 0 2 ml of 0 5 per cent of 
cevitamic acid in sahne was mjected sub- 
cutaneously twice weekly, and Fodor and 
Kunos (4) reported the accelerabon of 
growth of Ehrhch’s mouse caranoma when 
cevitamic aad was adrmmstered 

Our study was carried out on two groups 
of animals The first consisted of eight 
experimental and two control ammals 
The supply of cevitamic acid, however, 
was exhausted, and before an addibonal 
stock could be obtained some of the annuals 
died and the remainder were either sacn- 
ficed or used for other work 
Description of Experiment — ^Ten mg 
of cevitanuc aad tablets were pulverized 
and mixed in a 2 cm ball of raw ground 
beef for feeding The injecbons were 
made with 25 mg of the crystals m 2 5 
ml of sterile disfaUed water prepared 
immediately before use The skm of one 
of the two animals sloughed at the pomt 
of inoculabon after the first mjecfaon, 
therefore, mjecbons were disconbnued 
unbl later, when it was suggested by 
Fisher and Leake (5) that the solubon 
be neutrahzed with bicarbonate of soda, 
one-half by weight of the contamed aad, 
which apparently prevented further subcu- 
taneous tissue damage 


Animal 

Female No 3 
F e male No 7 
Male No 12 

Female No S 
Male No 7 

Female No 9 
Female No 2 
Female No 11 


GROUP 1 — CEVITAMIC ADMINISTRATION 


Start Fmish 
11/16/34-12/24/34 
11/10/34-12/18/34 
11/10/34-12/18/34 

11/10/34-12/18/34 

11/16/34-12/18/34 


11/10/34-12/27/34 

11/16/34-1/3/36 

11/16/34-1/3/35 


Treatment 

Fed 10 mg daily for 8 days 
Fed 10 mg daily for 8 days 
Fed 10 mg daily for 7 days 
1 mtrapentoneal 
1 mtrapentoneal 

Fed 10 mg daily for 0 days and 25 
rog mtrapentoneally for 3 days 
Fed 10 mg daily for 8 days 
Fed 10 mg daily for 8 days 
Fed 10 mg daily for S days 


Results 

Died 

Tumor regressed 

Sacrificed 
Used m other exp 

Used m other exp 
Died 
Sacnficed 
Sacrificed 
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Tig 3 Bo>cr rat sarcoma Section through 
«ntm This was the transplant in female 

o M f wOO 


^* 0 - “Wommal tumor taken from female 
Slnmmicac''.d'?oo" X 


fccding experiences 

Females No 2, 3, 7, 9, and 11 were fed 
for S days Female No S 
and male No 12 receu ed a single injection 
of the unncutralized aad Male No 12 
de\ eloped the slough, after nhich these 
u o animals w ere fed cevitamic acid Male 
I o / 1 \ as first fed for 9 days and tlien i\ as in- 
jeeted for 3 consecutive da> s witli 25 mg of 
1 controls botli succumbed on 
Dec 2S, 1934 These obseri ations ret caled 


noessential differences in the behanor of the 
tumor under the influence of matenal 
except that m female No 7 the tumor 
regressed 

EXPERIENCES WITH INJECTIONS OE 
CEVITAMIC ACID 

Group II consisted of six animals, four 

expenmental and two controls Each was 

S three times a 

cewtamic acid neu- 
tralized with 12 5 mg of cp sodium 
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bicarbonate dissolved in 2 5 c c of dis- 
tilled water Measurements of the tumor 
were taken at the beginning and termi- 
nation of the experiment All ammals had 
to be sacrificed, or were dead by the 
twenty-sixth day Although the Boyer 
sarcoma No 1 rarely infiltrates, the 
ammals succumb to the exhaustion pro- 
duced by carrying it, absorption of slough- 
ing tissue products, and not mfrequently 
of the anemia from the hemorrhage 


BLOOD COUNT ON ANIMALS IN GROUP 11 



Female 

Male 

Female 

Female 


No 24 

No 17 

No 28 

No 33 


Control 

Control 



Hemoglobm 

105% 

85% 

08% 

50% 

Erythrocytes 

5 050 000 4 940 000 3 190 000 2,450 000 

Color Index 

0 88 

0 88 

1 06 

1 20 

Leukocytes 

Polymorpho 

4,000 

3 000 

5000 

5 600 

nudears 
Large Lym- 

45% 

35% 

59 % 

57% 

phocytes 
Small Lym- 

5 

7 

3 

2 

phocytes 

45 

50 

29 

35 

Mononuclears 

2 

0 

3 

3 

Basophiles 

0 

0 

1 

1 

Eosinopbdcs 

2 

1 

3 

1 

Transitionals 

Endothdial 

1 

1 

2 

1 


Observations — Female No 24 and male 
No 17 were controls and had to be sacri- 
ficed Male No 7 died and was found 
mutilated Females No 28 and No 33 
earned bilateral transplants and showed 
a marked hyperchromic anemia Female 
No 27 presented a stnking feature, she 
was found dead with the abdomen mod- 
erately distended by bloody fluid Whitish- 
yeUow neoplasms 2X2 mm to 2 X 2 cm 
studded the omentum and mesentery 


Several were implanted on the anterior 
wall of the stomach, and a few were float- 
ing freely in the pentoneal cavity Frozen 
sections revealed a structure which sug- 
gests an endothehoma (Fig 1) Blood 
count was not made on this annual The 
sarcoma transplants behaved no differ- 
ently in any of this group 

CONCLUSIONS 

Fourteen rats, inoculated with a fibro- 
sarcoma produced by 1 2 5 6 dibenz- 
anthracene, were treated with oral and 
mtrapentoneal administration of cevitamic 
acid, and no marked difference was noted 
on the behavior of the tumors m the con- 
trol and experimental animals, except for 
the regression of the tumor m one animal 
Two of four injected rats showed a 
hyperchromic anemia One developed 
multiple intra-abdormnal tumors which 
resembled an endothehoma, m addibon to 
the fibrosarcoma from the transplant 
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GROUP II 


Animal 

Female No 24 
Male No 17 
Female No 27 

Male No 7 

Female No 28 


Female No 33 


Start Finish 
1/31/35-2/20/35 
1/31/35-2/20/35 
1/31/35-2/25/35 

1/31/35-2/25/35 

1/31/35-2/26/35 


1/31/36-2/26/36 


Measure 

Tumor 


Antemor 

Postmor 

Treatment 

2 0X16 
14X10 

2 0X18 

4 1X35 

3 6X30 

3 7X27 

Control 

Control 

25 mg centamic 
acid injected 

25 mg cevitamic 

2 0X20 

3 2X31 

acid injected 

12X10 



19X19 

6 0X49 

25 mg centaraic 

aad injected 

2 0X17 Left 

3 0X27 

25 mg centamic 
aad injected 

12X1 1 Rt 

4 9X43 

25 mg centamic 
acid injected 


Remarks 

No anemia 

No anemia 

Jilultiple intra abdomi- 
nal tumors 

Died and found mu 
tilated 

Marked h>’perchromic 
anemia 

Marked h^Ticrchromic 
anemia 

Marked hj'pcrchromic 
anemia 



OBSERVATIONS ON THE USE OF 800 , 000 -VOLT ROENTGEN RAYS IN 

RADIAIION THERAPyi 

By HENRY SCHMITZ. MD.FACS.FACR, CIncago 

From the Department of Gvnecolog}% Loyola University School of Medicine, and the 
Mercy Hospital Institute of Radiation Therapy 


I N the beginning of 1933, an 800,000- 
volt peak transformer and a cascaded 
Coolidge tube, were added to the equip- 
ment of radium and 200,000 volt-transform- 
ers and oil-cooled, shockproof Coolidge 
tubes m the department of radiation ther- 
apy at the Mercy Hospital, Chicago I take 
the liberty to record the observations made 
with the ultra-short wave roentgen raj”^ 
in the treatment of mahgnant tumors 
A thorough efhaency m the operation 
of the new installation was soon acquired, 
the greatest difficulty being in the op- 
eration of the two-section tube How- 
eier, a new and improved tube was in- 
stalled about Sept 1, 1933 Since then, 
there has not occurred a single breakdoivn 
due to puncture or leakage, though the 
tube, at tlie present ivntmg, has registered 
more than 2,000 hours at a 10-ma load 
The transformer and cascaded tube with 
water-cooling and oil vacuum pumps are as 
easily operated as a 200,000-iolt trans- 
former and oil-cooled gas-free tubes 
The obsenmtions may be di\nded into 
those of a physical nature and biologic re- 
actions, observed dimcally in the tumors 
and m tlie patients The physical factors 
should designate tlie quality of the radia- 
tion, the relatn e distnbution of the radia- 
tion intensities in the tissues, and the quan- 
titv or radiation dose absorbed in the bod} 
The biologic factors comprise the palliative 
effects — relief from pain, bleeding, and in- 
fection, the state of the blood, and the 
arrest in grow th and resorption of the tumor 
tissue 

The radiation dose is the product of 
qinhti or intcnsit) and the time duration 
of ap plication It ma)' be expressed in a 

m' tnnual Mectinf: of the California State 

Mi^ical Societi at Voscmuc. California Ma> n-lft 


biologic or physical magnitude The for- 
mer may be denoted as the er}d;hema skin 
dose, the threshold skin dose of Failla and 
Quimby, or the tolerance skin dose of 
Schmitz The ratio between these biologic 
doses IS as 150 100 200 The physical 

umt of the radiation dose is the interna- 
tional r, which should be determined by 
standardized dose meters In denoting the 
dose in either the biologic or physical 
measurements, the folloiving factors should 
always be stated the voltage or wave 
length, the half value layer, the type of 
current and transformer, the type of tube, 
whether water- or oil-cooled, or whether 
made of thin glass or p}Tex glass walls, the 
filter, and its position within the radiation 
beam, the focus-skin distance, the size, 
location, and number of fields, the milh- 
ampere load, and the number of r applied 
to each field Thus, one may be able to 
duplicate the techmc either for experimen- 
tal or therapeutic purposes It is necessary 
also to describe the diameters of the body 
portion which contains the groivth and the 
size of the growth, with its relation to the 
body surfaces on which the fields are placed 
In this way the topographical relations are 
obtained which should facilitate the plan- 
mng of a correct techmc of treatment 

THE PHYSICAE FACTORS 

The phj'sical factors of special interest m 
800 K V roentgen therapy are (1) the de- 
termination of the quality of radiation, (2) 
the distribution of absorption wthin the 
body xmlume, (3) the determination of the 
skin dose Owing to the complicated na- 
ture of these phenomena, such determina- 
tions can at best be onlj approximations 
They arc useful, houever, if the permissible 
error is uithm the region of practical thera- 
peutic application 
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Fig 1 Graph to determine the effective wave 
length from the percentage of absorption through 
1 mm copper 


THE DETERMINATION OF QUALITY 


The quahty of radiation should be ex- 
pressed in the effective or average wave 
length If the latter is known, then the 
effective or average voltage may be calcu- 
lated from the equation 


Ti 

X eff 


= Feff 


h bemg the Planck constant 12 354 The 
effective wave length may be ascertained 
by Duane’s method, although the results of 
such a determination nught be more cor- 
rectly referred to as the "apparently 
age wave length The percentage of ab- 
sorption m 1 mm of copper of a given 
roentgen beam is measured m air with a 
standardized r-meter The effectiye wax^ 
length is then read off from a graph (Fig 1 j 
Glasser determines the half value layer in 


miUimeters of copper, which will reduce the 
surface mtensity measured m r to one-half 
From this half value layer, the effecbve 
wave length is read off from a graph con- 
structed by Glasser 

Let us assume that the surface intensity 
with known factors is 48 r per minute, and 
that after passing through 1 mm of copper 
it IS 40 r per minute Then the percentage 
of transmission through 1 mm of copper is 
83 0 , and the effective wave length of this 
particular roentgen beam is 0 06 A Dmd- 
mg 12 354 by 0 06 gives 259,000 as the 
effective voltage The minimum wave 
length of the same beam is 0 029 A , corre- 
sponding to the maximum voltage 426,000 
as 12 354 0 029 = 426,000 It is, there- 
fore, a simple procedure to determine the 
quahty of radiation (Table I) 

There is, however, a difference m the 
output of transformers and tubes There- 
fore, the type of transformer should be 
stated, as constant potential, pulsating 
doubhng circuit, mechamcal rectifier, coil 
and so forth The last two have very 
abrupt and steep wave forms The vanance 
m output of constant or pulsatmg doubhng 
potentials at high voltages is probably less 
than 10 per cent, while that of mechamcal 
rectifiers and coils probably vanes as much 
as 50 to 60 per cent from the output of the 
former Also, there may be a vanation m 
output m different tubes due to glass ab- 
sorption, which may be corrected by a cor- 
respondmg reduction of the heavy metal 
filters, and to distortion in wave form of 
current and voltage inherent m the tube 
design 


DISCUSSION OF ABSORPTION 

The absorption of rays m a body or 
medium is the crux of the success of radia- 
tion therapy Absorbed rays become thera- 
peutically effective, absorption is either 
direct or mdirect 

The rays, when impmging upon colloid 
matter, lose kmetic energy by the recoil, 
and the emerging ray has a longer wave 
length This is the Compton effect or scat- 
ter If the body traversed by the rays has 
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a volume like the human bod)’’ or the water 
phantom, then the Compton effect is not a 
single occurrence but recurs repeatedl)’- and 
as often as it strikes colloid matter Each 
tim e, energy is given off which is trans- 
formed into an electron when becommg ab- 
sorbed, and each tune the primary ray 
becomes correspondingly softer, until aU of 
the ray may finally become absorbed 

Rajewsky, m detemimmg the degree and 
mode of absorption due to the Compton 
scatter, found the former equal to one 
Compton scatter m bodies not more than 2 
cm deep, and equal to four or five times the 
smgle Compton effect m bodies 10 or more 
cm deep Rajewsky also discovered that 
there is a zone m the depth m which Comp- 
ton scatter and absorption are maximum 
This layer or zone of maximum absorption 
depends on the wave length, the size of the 
field, and the filter thickness, and is inde- 
pendent of the focus-skin distance If the 
voltages of the roentgen ray vary, but the 
field size and filter are kept constant 
(Table I), then the foUowmg values for 
maximum Compton absorption are ob- 
tained (see next column) 

For unfiltered radiation, and for 1 0 mm 
copper filtered radiation of 200 K V max , 
tlie zones of greatest absorption were 3 0 
and 5 S cm , respectively If the field sizes 


Kilovolts Max 
100 
200 
400 
SOO 


Depth of Maximum 
Compton Absorption 
2 6 cm 
5 8 cm 
9 0 cm 
10 5 cm 


were 10 and 20 sq cm , and the voltage and 
filter were constant, then the maximum 
Compton absorption would occur at 4 and 
5 8 cm , respectively If the focus-skin dis- 
tances were 30 and 50 cm , and the voltage 
and field size were constant, then the maxi- 
mum absorption would occur at 5 S cm , 
but the mtensities would be 22 and 30 per 
cent of the surface mtensity The maximum 
absorption zones may be plotted agamst the 
effective wave lengths or effective kilovolts 

(Fig 2) 

These observations mdicate that if the 
size, extent, and depth of the growth are 
known from measurements of the patient’s 
body or from roentgen films taken in two 
planes, the voltage may be selected which 
will brmg the growth, by cross-firmg, withm 
the zones of maximum absorption 

The custom of designatmg the depth dose 
at 10 cm IS not suffiaent It should also be 
supplemented by the designation m centi- 
meters of the zone of maximum absorption, 
whidi depends on the wave length or volt- 
age, the filter, and the field size of a given 
beam of roentgen rays 


TABLE I — SHOWS MAXIMUM VOLTAGE, MINIMUM AND EFFECTIVE WAVE LENGTHS, FILTER, 
EFFECTH'E VOLTAGE, DEPTH OF MAXIMUM ABSORPTION ZONE, HALF VALUE LAYER, ERYTHEMA 
SKIN DOSE IN r, niTH BACK-SCATTER AND 10-FRACTION TOLERANCE DOSE IN T, WITH 

BACK-SCATTER 


Kt 

Max 

100 

140 

170 

200 

200 

200 

200 

270 

300 

400 

400 

TOO 

COO 

700 

son 

SIX) 


\ Min 

Filter in Mm 

in A U 

Cu 

A1 Sn 

0 123 


1 0 

0 OSS 

0 25 

1 0 

0 073 

0 50 

1 0 

0 002 

0 50 

1 0 

0 002 

0 75 

1 0 

0 002 

1 0 

1 0 

0 002 

2 0 

1 0 

0 049 

1 0 

1 0 

0 (Ml 

3 0 

1 0 

0 031 

5 0 

1 0 

0 031 

7 0 

1 0 

0 02T 

5 0 

1 0 

0 021 

5 0 

1 0 

0 ois 

5 0 

1 0 

0 OIT 

0 or. 

4 3S 

2 0 +1 50 


XEff 

K V 

Depth 
in Cm 
of Max 
Absorp- 
tion 

m A U 

Eff 

Zone 

0 35 

32 

1 75 

0 20 

01 

3 70 

0 165 

75 

4 75 

0 15 

82 5 

5 40 

0 142 

87 

6 20 

0 122 

102 

7 20 

0 11 

112 

7 40 

0 125 

98 8 

7 00 

0 0S4 

147 

7 00 

0 054 

229 

9 10 

0 05 

247 

9 30 

0 05 

247 

9 30 

0 047 

203 

9 40 

0 045 

275 

9 70 

0 035 

355 

10 50 

0 030 

412 

10 90 


H VL 

BSD 

mtli 

Ten 

FracUon 
Tol D 

in 

Bad- 

m r 

Mm 
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Fig 1 Graph to determine the effective wave 
length from the percentage of absorption through 
1 mm copper 


THE DETERMINATION OF QUALITY 

The quahty of radiation should be ex- 
pressed in the effective or average wave 
length If the latter is known, then the 
effective or average voltage may be calcu- 
lated from the equation 


h being the Planck constant 12 354 The 
effective wave length may be ascertamed 
by Duane’s method, although the results of 
such a detenrunation imght be more cor- 
rectly referred to as the “apparently” av^- 
age wave length The percentage of ab- 
sorption m 1 mm of copper of a given 
roentgen beam is measured m air with a 

standardized r-meter The efifectiye wave 

length IS then read oS from a graph (p ig ) 
Glasser determines the half value layer m 


millimeters of copper, which will reduce the 
surface intensity measured in r to one-half 
From this half value layer, the effective 
wave length is read off from a graph con- 
structed by Glasser 

Let us assume that the surface intensity 
with known factors is 48 r per minute, and 
that after passmg through 1 mm of copper 
it is 40 r per minute Then the percentage 
of transmission through 1 mm of copper is 
S3 5, and the effeebve wave lenrth of this 
particular roentgen beam is 0 06 A Divid- 
ing 12 354 by 0 06 gives 259,000 as the 
effective voltage The minimum wave 
length of the same beam is 0 029 A , corre- 
sponding to the maximum voltage 426,000 
as 12 354 0 029 = 426,000 It is, there- 
fore, a simple procedure to determme the 
quahty of radiation (Table I) 

There is, however, a difference m the 
output of transformers and tubes There- 
fore, the type of transformer should be 
stated, as constant potential, pulsating 
doubhng aremt, mechamcal rectifier, coil 
and so forth The last two have very 
abrupt and steep wave forms The vanance 
in output of constant or pulsating doubhng 
potentials at high voltages is probably less 
than 10 per cent, while that of mechamcal 
rectifiers and coils probably vanes as much 
as 50 to 60 per cent from the output of the 
former Also, there may be a vanation in 
output m different tubes due to glass ab- 
sorption, which may be corrected by a cor- 
responding reduction of the heavy metal 
filters, and to distortion m wave form of 
current and voltage inherent m the tube 
design 


DISCUSSION OF ABSORPTION 

The absorption of rays m a body or 
medium is the crux of the success of radia- 
tion therapy Absorbed rays become thera- 
peutically effective, absorption is either 
direct or mdirect 

The ra)^, when impmgmg upon colloid 
matter, lose kmetic energy by the recoil, 
and the emergmg ray has a longer wave 
length This is the Compton effect or scat- 
ter If the body traversed by the rays has 
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•dose by 0 2, and the r number to attam a tol- 
erance skm dose by 0 15 For mstance, 200 
K V withl 0mm Cu-fl 0 mm Alfiltergive 

forTSD 600 r 0 3 = 180 r, 

for E S D 900 r 0 2 = 180 r, and 

for Tol S D 1,200 r 0 15 = ISO r 

That IS, 10X180 r gives the total fraction 

dose, if 200 K V roentgens are used 

The procedure described is adaptable to 
all roentgen rays, regardless of the type of 
transformer It requires the measurement 
of the percentage absorption occumng m 1 
mm of copper The perusal of the table 
and curves gives one all factors necessary to 
detemune quahty, zone of maximum ab- 
sorption, and dose The method has been 
used for many years, and has always been 
found to be correct 

CLINICAL OBSERVATIONS 

The chmcal obsen^ations of speaal sig- 
mficance concerned (1) the palhative ac- 
tion, (2) the systemic reaction, (3) the 
local changes, (o) m the tumor, (6) m the 
normal tissues Permanent results or cur- 
abihty rates cannot be discussed, as only 
two years have elapsed since the begmnmg 
of the ultra-high voltage treatment 
The discussion of the chmcal obser\’’a- 
tions may be faalitated by the atation of a 
few cases picked from the files at random 
Mrs D S , clinical No 4,833, was ad- 
mitted hlay 19, 1933, for a recurrent fibro- 
my\o-chondro-sarcoma of the nght thigh 
The tumor, winch had appeared m June, 
1931, had been subjected to two operations 
and tw o courses of roentgen-ray treatment 
at other hospitals It measured 15 cm m 
length, 10 cm in mdth, and 10 cm in 
depth, and nas firmly fixed to the upper 
shaft of tile right femur There was con- 
tinuous sc\ ere pain m the entire leg and in- 
ability to use it The clmical diagnosis \\ as 
recurrent chondro-sarcoma of right thigh. 
Clinical Group IV The patient's n eight 
was 95 pounds Treatment was instituted 
on Mat 20 The obsen ations were as fol- 
ow s complete relief from pain after about 
)00 r, without back-scatter, had been de- 



Fig 3 Graph to determine the radiation eryth- 
ema skra dose in r with back, scatter for varying 
qualities or wave lengths 


livered through tw^o ports, slow but per- 
ceptible reduction in size after about 4,000 
r, without back-scatter, had been given 
After treatment the tumor contmued to de- 


UCU LXJiUpitiLciy 

by December The rate of resorption was 
observed by roentgenograms taken at mter- 
vals of eight weeks The patient’s weight 
mcreased to 131 pounds She was able to 
leave the hospital, walking The sknn reac- 
tion could not be studied due to the previous 
treatment The condition has persisted up 
to date There is now de\ eloping a firm in- 
duration of skm and muscle, probably due 
to the repeated \-ray treatments with 200 
K V and one course ivith SOO K V 
Mrs C Z , aged 44 years, pnmipara, 
chmcal No 5,251, entered the hospital on 
Feb 14, 1934, for nght-sided, deep pehne 
hemorrhages had begun in 
June, 1933 Abdominal supraiagmal cor- 
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THE RADIATION DOSE 200 The tolerance skin dose IS the highest 

permissible skin dose applicable in one sit- 
The determination of the skin dose of tmg It causes a wet dermatitis within 
roentgens activated by 800 K V peak was from 14 to 21 days, and should not be re- 



not difficult Glasser had found that the 
number of r to produce the same biologic 
skm effect, that is, an erythema skin dose, 
vaned with the voltage The higher the 
voltage, or the shorter the wave length, the 
more r were needed to produce the ery- 
thema skm dose The number of r to pro- 
duce an erythema skm dose, with 140 K V 
ma\ and 0 25 mm Cu filter, was 625 with 
back-scatter, and with 200 K V and 1 mm 
copper filter, 900 r with back-scatter As 
the ratio between the erythema skm dose 
and the threshold skm dose is 3 2, it fol- 

lows that their values for the threshold skin 
doses are, for 140 K V ma\ , 427, and for 
200 K V max , 600 These r values may be 
plotted against the wave length, effective 
kilovoltage, or half value layer (Fig 3) 
Then, the values may be read off for any 
quahty of radiation 

These r values have been employed in all 
our work, and found correct To obtain 
the r values for any of the skm doses gn en, 
it IS necessary only to remember the ratios 
TSD BSD TolvSD = 100 150 


peated if apphed with maximum kilovoltage 
of 200 or less If the dose should be re- 
peated, either mtentionally or madver- 
tently, then induration of the tissues and 
latent ulceration may ensue If a Tol S D 
were apphed with SOO K V , then the dose 
may be repeated once within from four to 
SIX months 

Fractionation of the dose with ten inter- 
val applications, one sittmg given eveo 
other day, permits the apphcation of an 
additional 50 per cent r Thus it is safe 
to apply 10 X 315 r every other day if 
SOO K V max r are used, as 1,050 r is the 
Tol S D with back-scatter Therefore, 2, 100 
r is the Tol S D , and 50 per cent additional 
gives 10 X 315 r ivith back-scatter 

A sunphfied method of determming a 
single dose when ten fractions are to be gi\ en 
to a field within twenty-five days if the 
threshold, erjhhema, or tolerance skin dose 
mth back-scatter is known, is to multipl} 
the r number to attain a threshold skm dose 
by 0 3 to obtam the single fraction dose, 
their number to attain an erj thema skm 
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these -were both assoaated with multiple 
metastases to the bones 

The observations show the following 

(1) There is early rehef from subjective 
symptoms such as pam, distress, discharge 
and bleedmg, which is evident at about the 
mid-penod of the treatment, that is, from 
the fifteenth day on, as the course is ex- 
tended over four weeks The rehef is per- 
manent with an arrest of growth, and symp- 
toms reappear -with a recurrence 

(2) The systermc reactions are imld 
Nausea, vomiting, and loss of appetite are 
infrequent This is very apparent to one 
familiar with medium voltage therapy, ^ e , 
ISO to 220 K V maximum At the onset of 
■the skm reaction and mucositis, sjmptoms 
referable to these comphcations arise, as 
burmng and itchmg of skm, frequent and 
bummg urinations, and frequent watery 
and mucous stools They appear about the 
twenty-first day, reach a chmax at about 
the fifth or sixth week, and then gradually 
abate until complete heahng has occurred 
at about the seventh to eighth week 

(3) The effect on the growth is seen 
early If no deaded reduction m size of 
groivth occurs at about the twenty-first day, 
then it may be assumed that total arrest 
or resolution of the growth will not occur 

The effects on the normal tissues of the 
skin and mucous membranes are erythema, 
epilation, exfohation and secretion in the 
former, and erjThema, pseudo-diphthentic 
mucositis, and waterj’- and mucous dis- 
charge in the latter They disappear at 
about the sixtli to seventh week The hair 
Tcgrows almost invariably, the tanmng is 
slight, and complete restitution is seen m the 
majonty of tlie cases by the end of four to 
SIX montlis Induration of the skin is not 
seen If the general healtli of the patient 
had not been unduly lowered, as seen in ad- 
1 aiiccd and infected cancers, the effect on 
tlic blood count did not show any marked 
reduction in the number of red and iv hite 
cells or the percentage of hemoglobin 

COM^ICVTS 

The action of ultra-high voltage roentgen 
rajs IS dependent on the encrin' transfor- 


mation, and the formation and absorption 
of a larger number of electrons in the tis- 
sues 

Launtsen has stated that absorption oc- 
curs in three different modes (1) Absorp- 
tion of a narrow beam m air, fly eggs, and 
other thin material This can be attamed 
with low voltage, unfiltered radiations 
(2) Absorption of a wide beam in the mtenor 
of a large body Such a condition prevails 
in massive and deep-seated tumors The 
use of ultra-high voltages is confined to such 
cases (3) Absorption of a -wide beam m a 
superfiaal area of the body, as the breast 
We are concerned with the absorption m 
massive and internal tumors Here we are 
dealmg with the total absorption, composed 
of true absorption and the scatter in the 
deep tissues, which latter is between 40 and 
50 per cent of the total energy The re- 
lation IS very complex, and is responsible 
for the lack of parallelism between roent- 
gens and biologic effects 

Launtsen further has stated that, with 
100 KV eqmvalent, one r represents a 
total energy absorption of 3,500 ergs per sq 
cm , and, with 400 K V eqmvalent, it repre- 
sents only 2,800 ergs per sq cm. If 500 r at 
100 K V quivalent produce a skm eiyth- 
ema, then 1,000 r wiU be required to pro- 
duce a similar reaction with 400 K V eqmva- 
lent The total energy dehvered mto the 
body m the two instances may be compared 
At 100 K V equivalent, 500 r represent 500 
X 3,500 or 1,750,000 ergs per sq cm , at 400 
K V eqmxalent, 1,000 r represent 1,000 X 
2,800 or 2,800,000 ergs per sq cm This 
means that the higher voltage dehvers 60 
per cent more energy mto the body as a 
whole when the same skin reaction has been 
produced Also, a greater fraction of this 
greater amount of energy -will be absorbed 
at a greater depth mth the 400 KV 
equivalent, while near the surface the ab- 
sorption IS the same for 400 and 100 K V 
equivalent This comades with the find- 
mgs of Rajewsky that the higher the volt- 
age the deeper will be the zone of maximum 
absorption 

The biologic reaction corresponds almost 
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pus amputabon had been perfonned in depends on the size and locaboi 
November, 1933, but bleeding had con- growth and on the presence of co 
tinued and became associated- with con- bssue ceUs and the modificabon c 
^uous deep pelvic pam in the right side cells (3) There is gam m wei] 
Biopsy was taken m January, 1934, and strength due to the attainment of 
showed carcmoma The cervrx was now re- from symptoms and degenerabng pi 
moved Pam persisted and the pabent (4) The local changes in the skm o 
Was advised to re-enter the hospital Ex- epilabon, erythema, and exfohatioi 
animation revealed infiltration of the right wet dermatibs m most of the cast 
parametrium, wnth fixabon Chmcal diag- mucosa of the vagina, bladder, rect 
nosis was recurrent carcmoma of the cervix, oral cavity assumes a deep red col 
Chmcal Group IV The weight was 107 50 per cent of the dose has been gii 
pounds Treatment was begun on Feb 15 a white pseudo-membranous muc< 
The pam abated gradually during treat- the end of the treatment Frequ 
ment The induration in the parametnum painful unnabons, and diarrhea n 
became movable, within four months the served dunng pelvic radiabons, ali 
mass was completely resorbed The skin, ness and burning m the gasbo-in 
within three weeks, was red, epilated, and tract These condibons subside witl 
exfohated m places, with wet dermabbs foiu to six weeks 
which healed withm about another three Blood exammabons have beer 
weeks The weight had increased to 120 routinely and at stated mtervals 
pounds The pelvic condition has so far re- erythrocyte count, hemoglobm perc 
mamed free from recurrence leukocyte and differenbal count ha 

Dr J B , chmcal No 5,586, was ad- detemuned before the beginmng o: 
nutted in December, 1934, with an ulcer of ment and after the fifth, tenth, 1 
the mucosa of the nght cheek of three fourteenth, eighteenth, and twenbet 
months’ standing It was about 4 5X4 ments m 60 consecubve cases Sigi 
cm m diameter, and had penetrated the decreases m the erythrocyte count (i 
entire cheek mcludmg the skm, where an or more) occurred m only 10 case 
elevation 3 cm m diameter and a livid dis- were pracbcally always assoaated v 
colorabon were seen The biopsy revealed advanced mahgnant disease In 
a prohferatmg infected undifferentiated stances there was a defimte mcrease 
carcmoma - The chmcal diagnosis was number of erythrocytes dunng the 
carcmoma of buccal mucosa, Chmcal of treatment The remammg cases s 


Group IV Ultra-high voltage was given 
Withm two weeks the tumor began to 
recede, the skin was soft and movable 
over the mass, and the diameter o( the ulcer 
was about 2 centimeters At the termma- 
bon of treatment, the tumor had pracb- 
:ally gone, the mucosa was whibsh, the skin 
2 xfohatmg Withm eight weeks there was 
ximplete anatormc heahng 
The sequence of reactions and chmcal re- 
sults, which was the same in these cases, 
respondmg to this type of therapy, was as 
bllows (1) Palhabon occurred with on- 
iet of reduction m size of tumor, and ap- 
leared about the mid-penod of treatment 
'2) Absorpbon of the growth appeared 
vithm from two to six months The rate 


no significant changes 

Changes m the eiythroc 3 d;e coun 
usually but not always accompamei 
correspondmg change m the percent 
hemoglobm In three cases, the 
globin percentage fell 10 to 15 
without any decrease in the erythi 
count 

Changes m the leukocyte count occ 
more frequently and were more prono 
than the changes m the erythrocyte 
or hemoglobm The leukocyte 
dropped to or below 4.000 in 21 case; 
19 of these cases, the leukopema was 
transient and the differenbal count 
mamed normal Only two mstanci 
stubborn leukopenia were observed 



OSTEOPOIKILOSIS 

By I SETH HIRSCH, ISI D , New York City 


F the many obscure bemgn systenuc 
bone diseases, osteopoikilosis (osti- 
tis condensans generabsata or osteo- 
pathia condensans disseminata) is one of 
the most mterestmg It is a congenital 
hereditaiy condition m which there are 
found small areas of compact bone within 
the cancellated structures of almost all the 
bones except the skull These areas are 
usually located m the epiphyseal and meta- 
physeal portions of the bone * 

The lesions are of two tj’pes 

1 Nodular Type {punctate) — Numer- 
ous small bead-hke dense sharply circum- 
scribed nuclei of compact bone 

2 Linear T^pe (stnee) — Sharply de- 
fined Imear areas of dense bone, disposed 
more or less parallel to the axis in the meta- 
physes 

Either of these lesions may exist in pure 
form or both types may be present either in 
the same or in different bones in the same 
subject 

Symptomatology — ^The disease is not as- 
sociated with local or general sjTnptoms 
and IS usually discovered accidentally 
Aside from tlie changes aboie desenbed, 
the bone is normal in all respects There is 
no tendency to fracture The foci do not 
enlarge wnth the growth of the bone, but 
appear to assume greater density wnth ad- 
vancing age 

The disease has been found in indi- 
viduals mth congenital syphilis (Bloom), - 
achondroplasia (Guelliars and iMallarct), 
abdominal tuberculosis (Van Dorp and 
Bcucker) Buschc and Ollendorf and also 

' SitiRlt Isolated nodules (the so-called compact 
I'lands) or slnx arc not an uncommon finding The 
connection bctuccn these and tlic generalized disease 
IS not understood 

’ lllooin describes a ense of osteopoikilia m an adolcs 
cent of li nhn presented nnm cardinal sjmptoms of 
coiigciiital syphilis No changes nerc found in the 
mother the two \oungcr sisters and a > oungcr brother, 
except in the case of the next j oungcr sister m whom a 
single focus 2 Him in diameter svas found at tlie base of 
the second metacarpal of the left baud 



Fig 1 Diagram shots mg the distribution of 

the lesions 

Windholz reported the association of osteo- 
poikilosis with a disease of the skin “der- 
matofibrosis lenticulans disseminata,” but 
this association is bj no means constant 
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in more mature cancers Hence, deep radi- 
ation therapy requires the use of such a vol- 
tage that the tumor is brought within the 
zones of maximum absorption 

The object of the further development 
of radiation therapy should be the develop- 
ment of transformers to safely dehver any 
voltage desired, and the construction of 
roentgen tubes to acbvate voltages of w'ave 
lengths close to those of radium Radia- 
tion mtensities should not only be meas- 


ured on the surface but espeaally at the 
place where the action is desued 

The chmcal observabons made ivith 800 
K V seenungly run parallel to the biologic 
reactions, which are supenor to those seen 
with low and medium voltage roentgen-ray 
therapy, and result from the increased ab- 
sorpbon m the depth of the body from 
ultra-high voltage roentgen therapy in 
companson to that occumng m medium 
and low voltage therapy 
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Distnhuhon —The nodules have been 
found m all the bones except the skull 
They are located m the epiphyseal ends, 
but have been reported in the midportion 
of the diaphysis of the clavicle and in the 
lower jaw (Bloom) ^ (Fig 1 ) 

The bone structure m the neighborhood 
of these nodules may be normal, but usually 
the lamellse of the spongiosa are thickened 
In some of the nodules, the penphery is 
more dense than the center 

The Imear lesions are disposed more or 
less parallel to the axis of the ends of the 
long bones, in the wmgs of the sacrum, m 
the iliac bones, and scapulae These striae 
are for the most part located m the meta- 
physes, beginmng at the epiphyseal hne and 
extending for a varymg distance mto the 
diaphysis The direction of the stnse cor- 
responds to the architecture of the can- 
cellated structure of the particular bone 
Thus in the long bones they are parallel to 
the long axis, but m the wmg of the ihum 
they are disposed radially In the scapula 
the radiations extend outward from the 
glenoid process They are evenly disposed 
throughout the whole thickness of the can- 
cellated structure 

CASE REPORTS 

Two cases are here reported, a father 
aged 40 and his son aged IG A daughter 
showed no evidence of the lesion The his- 
tor>' n as cntuely negative The fatlier ap- 
peared for examination because of an mjur}'- 
to the foot and the examination disclosed 
tlie disease The children were then ex- 
amuied The boy shon s the pure nodular 
lesion, but in the bones of the father mrxed 
lesions are found in several locations 

The nodular foci in botli these cases are 
most numerous m the bones of the hands 
and feet (Figs 2 and 3) In tlie pehns they 
he near the acetabulum and the sjmphjsis 

In the neck of the femur tlie nodules fol- 
low tlie shaft structure The foci arc thick- 
est near tlie joint surfaces (Fig 4) 

In the upper end of tlie femur the) arc 
miiuc rous m the head, neck, and trochant- 

’ It IS intcrcstmE lo note Ihnl iht two CLiWcrs of ossv- 
licition first to opix-ir in the ktius nre nt ihtst sites 





Fig 3 Distribution of the lesions in the bones of 
the hands An area of ebumated cortex is found 
m the terminal phalanx of the second finger and in 
the first metacarpal 

ers In the lower end of the femur they are 
confined to the condyles, the cancellated 
structure of which shows coarsened trabecu- 
Ise (m the father) 

The upper end of the tibia shows a few 
nodules and marked thickening of the 
lamellte The head of the fibula is free 
The lower third of the fibula and the tibia 
show thickened trabeculse and nodules 
The lower end of the tibiae in the child 
shows the Imear lesion without nodules 

All the bones of the foot contam nodules 
The second and third metatarsals of the 
father show' definite cortical thickenmg, 
irregularly disposed as longitudinal bands 
(Fig 2) There are nodules m the ribs 
All the bones of the shoulder girdle show 
the changes m a charactenstic manner, a 
few nodules being present in the lower 
humeral diaphysis The bones of the elbow 
joint show' nodular lesions 

The bones of the w-nst joint and all the 
bones of the hands show tlie typical changes 
tliough the nodules are most numerous m 
the carpal bones The first metacarpal 
bone, the phalanges, and the lower end of 
tlie nght ulna of the father show areas of 
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and the majonty of the cases show no 
sclerodermatous changes 
Pathology —Sohmorl reported that the 


close packmg of the lamelhe The thick- 
ened trabecula may be arranged] concen- 
tncally around blood vessels 



Fig 2 ShoTTing the distribution of the lesions m the bones of the foot. The 
irregular thickenings of the cortex of the second and third metatarsal bones re- 
semble the lesions of melorheostosis 


foa consist of numerous bone trabeculEe of 
various thicknesses arranged compactly 
but regularly, the bone resembhng the 
structure of the spongiosa and not that of 
the cortex These foci of compact bone 
appear to be arranged m the axis of 
the mam trabecul$ The trabeculae are 
shghtly thicker than those of the normal 
bone m that particular region The “com- 
pactness” of the nodules as nsuahzed in the 
roentgenogram is due both to tins and to 


The microscopic findings gii^e no clue 
to the genesis of the disease Schmorl be- 
heved that an endochondral origin can be 
discounted because the foci show no connec- 
tion mth the endochondral zone of growth 
and suggested a dei elopmental rest — 
islands of primitive bone 

The blood phosphorus and calcium de- 
terminations are normal 

Epiph3’^seal ossification and bon}' de- 
velopment IS normal 
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years, which also showed multiple osteo- 
chondromas and diffuse cortical lesions 
suggesting osteitis fibrosa 


Analogous combmations are present m a 
senes of other hereditary systemic diseases 
of the skeleton, for mstance, blue sclera 



Fig 5 Nodular type of disease In the bead of the humerus and m the 
glenoid process of the scapula and in the acromial end of the clavicle and scap- 
ula, arc numerous dense, oval and rounded nuclei of compact bone 


Further, Kahlstorf and also Branchmi 
ha\ e pomted out the presence of lesions re- 
sembling the monomelic ebumizing osteitis 
(longitudmal condensation of the cortex) 
associated with osteopoikilosis The ulna, 
metatarsals, metacarpals, and phalanges 
of the father in the case here reported 
showed the changes of this disease also 
knouTi as melorheostosis, or flonnng 
hj'perostosis 

It IS interesting to observe that many 
cases of melorheostosis show assoaated 
osteochondromas and exostoses , for it sug- 
gests that the bone nodules of osteopoikilo- 
sis may be a dj^schondroplasia of the same 
order— the displaced cartilaginous nuclei 
being located within the bone-cnostoscs 
riicse associations would tend to point 
to a disease of the mesenchiTne and the 
occasional simultaneous occurrence of os- 
teopoikilosis and lenticular disseminated 
dcnnatofibrosis shows that the responsible 
geiui-niutation affects not only the osseous 
s\ stem but also the remaining mcscnch} me 


with osteopsathyrosis It must also be 
borne m mmd that the endocrine defiaency 
m the mother ma)" be related to the con- 
genital bone dystrophies Osteopoikilosis 
has been obsen^^ed m a fetus four months 
old 

The question deseiw^es further study It 
is necessar}^ besides dehung more deeply 
mto the history and objective findmgs, to 
submit the families of mdividuals wrth this 
and alhed bone diseases to a radiologic m- 
lestigation Such findmgs may help to 
clear up the nature of many now obscure 
lesions by showung an mterrelationship be- 
tween them, for the man}'- apparently 
separate entities may well be the x>-aned 
phases of a single disease and due to the 
same etiological factor 
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Effuse, ureplar, cortical, eburnatmgsclero- osteopoikilosis described by him ^^o^s 
aspect ot“eb“nes“'’" “ ■"volv.ng ope ma^estahons of the dyschoadrophs.a ev 

ist (cartilaginous exostoses, isolated meta- 



Fig 4 Showing the distribution of the lesions in the pelvic bones and femora 


Comment — The etiology of the disease is 
unknown Both types of lesion are heredi- 
tary Awahschwili reported a case in 
which seven members of one family had the 
lesion The anomaly has been found by 
Heilbom m a fetus of four months The 
lesion IS more common m males It may 
exhibit itself m different forms m various 
members of the family Thus, m Voor- 
hoeve’s report, a father had the nodular 
type of disease and a son showed the linear 
lesions 

The lesions apparently bear a relation to 
other forms of bone or cartilage dystro- 
phies On this basis, these lesions may be 
due to inclusions of cartilage which have 
retamed their primary calcification 

Voorhoeve presents interesting observa- 
tions m the association which may exist be- 
tween osteopoikilosis and dyschondro- 
plasia, pomting out that in the cases of 


physeal areas of abnormal transparency, 
shght enlargement of the metaphysis), and 
that, on the other hand, m the observed 
cases of dyschondroplasia small zones of 
compact bone comparable to the nodular or 
the stnated form of osteopoikilosis are 
sometimes found He concludes that the 
latter should be classified with the group of 
the dyschondroplasia 

In the group reported by Wilcox the 
father and son showed the tj'pical lesions, 
but the sister showed the skull lesion as- 
sociated with generalized osteitis fibrosa of 
the Paget type, m the frontal bone and m 
the bones of the middle and anterior fossa 
of the skull There were apparently no 
other changes in the body I have pomted 
out the hereditary character of generalized 
osteitis fibrosa of the Paget type 

Nichols and Shiflett reported on a case of 
osteopoikilosis, observ ed for seventeen 
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years, which also showed multiple osteo- 
chondromas and diffuse cortical lesions 
suggesting osteitis fibrosa 


Analogous combinations are present m a 
senes of other hereditary systemic diseases 
of the skeleton, for instance, blue sclera 



Tig 5 Nodular type of disease In the head of the humerus and m the 
glenoid process of the scapula, and m the acromial end of the clavicle and scap 
ula, arc numerous dense oval, and rounded nuclei of compact bone 


Further, Kahlstorf and also Branchmi 
have pomted out the presence of lesions re- 
sembling the monomelic ebumiiing osteitis 
(longitudinal condensation of the cortex) 
associated with osteopoikilosis The ulna, 
metatarsals, metacarpals, and phalanges 
of the father in the case here reported 
showed the changes of this disease also 
known as melorheostosis, or flowing 
hyperostosis 

It is interesting to obsen^e that many 
cases of melorheostosis show associated 
osteochondromas and exostoses , for it sug- 
gests that the bone nodules of osteopoikilo- 
sis may be a dyscliondroplasia of the same 
order — tlie displaced cartilaginous nuclei 
being located nathin the bone-enostoses 

These associations would tend to point 
to a disease of the mesenclijane and the 
occasional simultaneous occurrence of os- 
teopoikilosis and lenticular disseminated 
dermatofibrosis shows that the responsible 
gcnu-mutation affects not only the osseous 
s) stem, but also the remaining mesenchxane 


with osteopsathyrosis It must also be 
borne m mind that the endocrme deficiency 
in the mother may be related to the con- 
genital bone dystrophies Osteopoikilosis 
has been obserxi^ed in a fetus four months 
old 

The question deseiwes further study It 
is necessary, besides delvmg more deeply 
mto the history and objective findmgs, to 
submit the families of individuals with this 
and alhed bone diseases to a radiologic in- 
vestigation Such findmgs may help to 
clear up the nature of many now obscure 
lesions by showing an interrelationship be- 
tween them, for the many apparently 
separate entities may well be the varied 
phases of a smgle disease and due to the 
same etiological factor 
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CASE REPORTS AND NEW DEVICES 


OSTEOGENIC SARCOMA OF THE CLAV- 
ICLE TREATED WITH RADIATION AND 
FEirER THERAPY 

By HOWARD P DOUB, M D , Detroit, Michigan 
Department of Roentgenology, Henry Pord Hospital 

The results of the treatment of osteogemc 
sarcoma have always been disappomtmg re- 
gardless of the therapeutic method employed 
Amputation, followed by irradiation or Coley’s 
toxins or both, has been the method of choice 


beneficial result was obtamed from the use of 
these toxms If this were true, the fever could 
be produced and controlled much more surely 
and exactly by mechanical means at our dis- 
posal than by the mtroduction of toxins mto 
the body The results of the work of Warren 
(1) m attemptmg to determme the thermal 
death time for transplantable animal tumors 
would seem to present expenmental evidence 
that high fever can have a definite deterrent 
effect upon tumor cells 



Fig 1 Right clavicle showing pathological frac- Fig 2 Three and one-halt months after begmnmg 
ture with moth-eaten appearance of the bone and of treatment, showmg begmnmg union with recalci- 
pcnosteal changes hcation of bone 



Fig 3 Nine and one-half months after beginning Fig 4 Eighteen months after beginning of treat- 
ottrcatmmt, showmg complete union, with disappear- ment, showmg complete restoration of bone with 
ance of the pathological fracture and of the tumor disappearance of the tumor Patient clinically well 


bj seteral m\ cstigators who have recorded 
their results m the treatment of these cases 
The administration of Coley’s toxms, which 
consist of mixed toxms of erj'stpelas and Ba- 
allus prodigiosus, is usuallj followed by definite 
elciation of the patient’s temperature, with 
the usual symptoms of foreign protein reac- 
tion We ha\e felt for some time that the 
feicr might be the actiic agent in whatever 


In the case under consideration the tumor 
involved the clavicle, which is a difficult site 
for excision It was deaded, therefore, to 
admmister both fever therapy and irradiation 
therapy m the hope that the fever therapy 
might render the tumor cells more radiosensi- 
tive Feier therapy was admimstered at 
weeUj’^ intervals and deep x-ray therapy at 
interi'als of two months 


355 


356 


RADIOLOGY 


CASE REPORT 

Male, aged 30, laborer, first seen at this 
hospital Jan 17, 1934 History of mild injury 
to shoulder two months previously, with later 
some swelling which disappeared and recurred 
several times Two days before examination, 
while opening a car door, he experienced pamm 
the region of the right clarncle which per- 
sisted on motion 

Examination revealed a mass about two and 
a half inches m diameter near the inner third 
of the right clavicle There was no redness of 
the skin, but considerable tenderness The 
mass was hard but not movable The shoulder 
drooped and there was loss of active motion 
m the shoulder 

X-ray exammation of the nght clavicle re- 
vealed a pathological fracture of the clavicle 
at the junction of the middle and inner thirds 
The bone edges had a moth-eaten appearance 
with considerable decalcification There was 
evidence of some periosteal bone production 
along the superior margm of the bone This 
suggested a pnmary sarcoma of the clavicle 

A biopsy of the tumor was then done and a 
diagnosis of osteogemc sarcoma was returned 

The x-ray examination of the lungs was nega- 
tive for evidence of metastases The Wasser- 
mann was negative All other exatmnations 
were negative 

Therapy — This consisted of four senes of 
deep x-ray therapy apphed through the tumor 
anteriorly and posteriorly, using 200 K V with 
0 5 mm copper and 1 mm alummum filtra- 
tion at 50 cm F S D A full erythema dose 
was apphed antenorly and approximately 
three-fourths of that amount postenorly 
An erythema dose is figured at 750 r umts 
measured in air and given m one sittmg 

Fever therapy was admmistered at weekly 
intervals A total of eight treatments was 
given, each consisting of a five-hour treat- 
ment durmg which the fever was constantly 
maintained at a temperature from 105 to 106 
degrees F , rectal temperature This treat 
ment was admmistered by means of the 
Eettenng Hypertherm which has been 
made available to us through the courtesy of 
Mr Charles F Kettenng 
Three months after the vmtial treatment 
there was roentgenologic evidence of partial 
recalcification, with thickening of the bone at 
the pomt of fracture The patient had, m the 
meantime, recovered the use of his arm and 
was free from pam In five months the frac- 
ture was completely united and there was con- 
siderable thickenmg of the bone at that pomt 
At this tune there is a fusiform thickening of 
the bone at the point of fractiue, but no evi- 
dence of the tumor can be seen on the roent- 
genogram There is no pam or disabdity pres- 


ent The patient has been working constanth 
in a large mdustnal plant smce August, 1934 
and IS in excellent condition at the present 
time 

We realize that but a short time has elapsed 
Since the begmmng of therapy, but it is our im 
pression that the rate and completeness of heal 
mg of the bone defect have exceeded those of 
any similar case we have treated by means of 
radiation therapy alone We present this 
case in the hope that other radiologists will 
give this combined treatment a thorough tnal 
if the opportunity presents itself 
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TELEORADIOGRAPHIC UNIT EMPLOY 
ING A SINGLE X-RAY TUBE FOR BOTH 
THE AMBULATORY AND BED PATIENT 

jBI'WALTER W FRAY MS MD Rodtester, N Y 

From the Department of Jfedicine Division of 
Radiology of the Umversity ol Rochester School ol 
Medicme and DenUstry and Strong Memorial Hos 
pital 

Ceihng-mounted tubes for chest teleoradiog 
raphy have been employed in a few of the 
larger hospitals for several years A umt of 
this type has been recently descnbed by Fea- 
ster (2), which pemuts centenng the tube over 
the chest with the patient in a recumbent posi- 
tion A unit almost identical with this con- 
structed by Warren (3) was m use m the radio- 
graphic division for about four years We 
found the umt convement in many ways The 
patient does not need to be greatly disturbed 
and, therefore, many tjipes of examinations 
are requested by the chnical services which 
would otherwise be omitted Such a unit, m 
addition to the extra cost of a second tube, due 
to the mdindual tube characteristics, requires 
a separate cahbration This type of umt suf- 
fers the further handicap that the tube cannot 
be tilted to obtain satisfactory radiographs on 
mdividuals who are m a sermrecumbent posi- 
tion 

We have always felt that the ceilmg mounted 
tube IS much to be preferred, m spite of these 
disadv'antages, to the old method of removing 
dangerously ill patients from bed, or obtaimng 
chest films at short object film distances, 
thereby rendering companson of the emergenej 
tvme of ^m wellmgh impossible with the films 
either prevuously or subsequently obtained 
For the past two years we hai e been using 
a new type of unit which has all the adv an 
tages of our old ceihng-mounted tube as re 
gajds teleoradiography (m a dangerouslj ill 





)atient) without the disadvantages mentioned 
ibove With our present set-up we use only 
me tube for both the erect and the recumbent 
position, thereby elimmating switching devices 
[or energizing the ceiling tube 


the tube to the ceiling level by means of an ex- 
tension handle, readily grasped by the operator 
at standing height When used for chest radiog- 
raphy in the erect position, the tube carnage 
IS brought down to the level of the chest and 



Fig 1 Position of unit for tlic ambulatorj patient The tube carnage is 
cle\-atcd and lonercd bj means of the strap handle (H) The tube stand is 
fastened b> means of a collar to the plate (P) The latter is supported b> 
tivo cross members mth rollers (R) which travel along the oterhead track 
(S) The steel tubing contains counter balancing weight 

The \ ra^ lube is supported on a con\ en- the carnage swung through the usual 90 degree 
tional tj-pe of tube carnage In place of the angle in order to face the target of the tube 
usual tube stand a long piece of Slielbj tubing toward the patient 

of proper diameter to conform wnth the size of This piece of equipment differs from the usual 
rue guard nug of the tube carnage reaches ccilmg-mounted tube m that, m addition to the 

unusual tube carnage the tube stand itself is 
lengiii 01 tins tubing permits the elc\ation of mounted, substituting for the short tul 


ceihng- 
e stand 
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post a long piece of Shelby tubing which reaches 
from the ceihng to the floor To pre\ent the 
bending or buckling which might occur due to 
the condition of imbalance resulting from the 
weight of the tube and its carnage on one side 


elongated tube stand upon a ceding track run- 
ning m the direction of the plate changer, to 
permit varying the target-object distance 
This was done by fastemng the top of the 
two posts to a steel plate by means of collars, 



of the umt, the Keleket type of stand was 
ployed with the famihar double 
ment The larger one of these P°^> 
contams tie tokr 

tube and its carnage, - thickness of 

(external measurement, rntn a wa 
about three-eighths mch) The o^ produce 
Lhd cold-roUed steel In order to ^oduc^ 
^^ter flembd.ty it was deeded to mount this 


the plate itself bang rendered mobile by m^s 
of femr roller bearmgs The tracks along which 
these run are fastened to the inner side of hea^o^ 
anrie iron, preventmg any chance of the mccha- 
S becomng derailed By mountmg the 
track to the c^mg (2 feet apart) a Icvd ^ 
cSi be obtained which is impossible mth tte 
en surface of our floor A track upon the 
floor uas avoided because such equipment 
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■would pre\eiit easy manipulation of beds and 
would ibe constantly underfoot The run is 
long enough to permit ■\W 3 ’’mg the target-film 
distance from two to ten feet For bed patients 
this distance can be \’aned up to six feet (ceil- 
ing height limit) A turn screw through the 
collar at tlie base of the tube stand makes con- 
tact with the floor by means of a broad flat but- 
ton, stabilizing the lower portion of the equip- 
ment An automatic safety lock (Bishop, 1) 
has been added to the equipment to avoid dis- 
aster in the event that the cable connecting the 
tube carnage and counterbalancmg weight 
shoidd break The illustrations demonstrate 
the manner in which the equipment is used for 
both ambulatory and bed cases The track, 
while helpful m the event that the target-fiilm 
distance is changed in carrymg out different 
techmcs, is not obhgatory for routme chest 
work The umt may be permanently fixed 
between the ceihng and floor for work of the 
latter character 


To hir TA'ilham T Hdl, deceased, formerly 
our chief techmcian, the 'wnter owes a very 
real debt for his many helpful ideas and his 
energetic assistance dunng most of the penod 
of construction of this umt He regrets particu- 
larly that Mr Hill’s sudden death prevented 
him from seeing the unit placed m practical 
use Grateful acknowledgment is also made of 
the assistance of Dr S L Warren and Mr F 
W Bishop 
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ARTIFICIAL FEVER AS A THERAPEUTIC AGENT 


Throughout the course of medical history 
heat has always been a prominent therapeutic 
agent for the prevention or cure of various 
diseases In most instances it was used in an 
empincal manner without any thought of pro- 
ducing fever m the patient Paradoxically 
fever has, from the earliest days, been looked 
upon with suspicion and alarm and antipyretics 
have been freely used to combat its supposedly 
harmful effects Only occasionally did some 
obsen^er record cases in which he believed fever 
had been beneficial 

Forty-seven years ago Welch stated that it 
would be very imusual if Nature had developed 
and retained fever to such an extent if it did 
not serve some useful purpose Statements 
such as this created little discussion until 
Wagner-Jauregg, m 191S, conclusively demon- 
strated ttat malanal fever could be success- 
fully employed m the treatment of the hitherto 
hopeless cases of dementia paralytica His 
favorable results were soon confirmed by other 
investigators throughout the world 

The mortahty assoaated with the use of 
malana and the inherent difficulties associated 
with its safe usage was a stimulus to investi- 
gators to search for other means of producing 
fever Typhoid vaccme has been used rather 
widely for this purpose Inoculation with the 
orgamsms of rat-bite fever and relapsing fever 
has also been used The mjection of foreigp 
proteins also causes an elevation of body 
temperature All these methods are objection- 
able in that the temperature mcrease is un- 
certam and m some instances the fever proved 
to be uncontrollable 

The next logical step then was the produc- 
tion of fever by physical methods which could 
be easily controlled Among these physical 
methods which have been used successfully are 
hot baths, diathermy, radiothermy, mducto- 
thermy, radiant hght, and air-conditioned 
cabmets Hot baths are likely to prove veiy^ 
debihtatmg unless the treatment time is quite 
short. With the use of diathermy the techmcal 
difficulties necessary to prevent skin bums 
made it a difficult method to use. Radio- 
thermy has been used very successfully but the 


apparatus is somewhat comphcated to operate 
and reqmres speaal care of the patient for 
rapid removal of the perspirabon Inducto 
thermy is bemg used with success by many 
workers Radiant hght cabmets employing 
either mfra-red generators or carbon-filament 
lamps are cheap to bmld but are somewhat 
slower m temperature elevation Au-con 
ditioned chambers have made their appearance 
m the past few years and have proven verj'’ 
successful The temperature of the patient 
IS at all tunes controlled within close hmits 
and the patient is as comfortable as it is pos- 
sible to be under conditions of artificial fever 
therapy 

Some of the physiological changes attending 
artificial fever have been recorded by invesb- 
gators in this field but much remains to be done 
before the meanmg of fever therapy can be 
completely understood and its benefits eval- 
uated There is defimtely mcreased blood 
velocity The pulse rate is increased approxi- 
mately 8 to 10 beats a minute for each degree 
of fever above normal, but there is considerable 
mdividual variation There is a correspondmg 
increase in the respiratory rate The blood 
pressure frequently rises shghtly at first but 
falls later during the treatment 

The red blood cell count shows little or no 
change There is an mitial drop of the 
leukocyte count followed by an elevation of 
several hundred per cent over a 12-hour period 
Simpson found a marked decrease m the blood 
chlorides and mstituted the adimmstration of 
sodium chlonde dunng the treatment to com- 
pensate for this loss There was also loss of 
chlondes m the gastric secretion Many other 
physiological changes have been noted, but 
space forbids a fuller discussion of this aspect 
of the problem 

The field of fever therapy is so new that it is 
impossible to accurately evaluate its limitations 
at the present time Wagner-Jauregg s success 
m the treatment of dementia paralytica has 
been confirmed by so many investigators that 
It would seem that fever therapy will be a 
permanent adjunct in the treatment of this 
disease and of all types of central nert ous sys- 
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tem syphilis The work of Warren, Boak, and 
Carpenter in determining the thermal death 
time of the gonococcus has helped to stand- 
ardize the dosage requured to eradicate disease 
produced by liis organism Fever therapy 
appears to function equally well m the primary 
disease and its complications 

The recent report by WTiitney of success m 
the treatment of corneal ulcer and acute intis 
seems to offer much hope for the future treat- 
ment of these conditions Multiple sclerosis 
is being treated on an experimental basis by a 
number of investigators The work of 
Schmidt would seem to mdicate a considerable 
degree of temporary benefit It is too early 
to estimate the permanency of these results 
Recent reports at the fever conference in Day- 
ton, Ohio, mdicate that fever therapy is a veiy 
valuable therapeutic agent in the treatment of 
chorea 

The value of fever therapy m the treatment 
of atrophic arthntis cannot be accurately ap- 
praised at this time It would seem that it is 
a useful adjunct m some cases and of no value 
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m others In gonorrheal arthritis good re- 
sults are reported m about 90 per cent of the 
cases 

The work of Warren on the effect of fever 
alone and m combination with irradiation 
therapy is of the greatest importance to radi- 
ologists He found expenmental endence of a 
“thermal death time” for transplantable am- 
mal tumors at high febnle temperatures 
Treatment of tumor patients seemed to bear 
out the conclusions arrived at on expenmental 
animals 

Expenments are being earned out on the 
effect of fever therapy m many other diseases, 
but the results mentioned above will mdicate 
to some extent the results which have been 
achieved so far in this relatively new field 
Aluch fundamental research work remains to 
be done in this field Now that adequate 
facilities are available for the safe production 
and mamtenance of fever the need is for careful 
and honest obsenmtion and evaluation of the 
effects of fever in health and disease 

Howard P Doub, M D 
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NOTES IN REGARD TO PROGRAAI 

The program for the Annual Aleetmg is 
takmg form, and, while the following announce- 
ments are by no means complete, they serre 
to indicate the character of the program as it 
will be presented at Detroit in December 
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SYMPOSIA 

THERAPY AND SUPERVOLTAGE SYMPOSIUM* 

Leaders Francis Carter Wood, M D , 
and Robert R Newell, M D 

1 Leucutia, Traian {by timtalion) De- 

velopments m Apparatus for Roentgen 
Therapy at Very High Voltages (Or 
shall we admit the new term and write 
“Developments m Supenmltage Roent- 
gen Therapy Apparatus’’ >) 

2 Taylor, L S Report on Conference on 

Supervoltage Therapy at Minneapolis 

3 Exner, Frank M {by tnuitatwn) Some 

Physical Problems in Roentgen Therapy 
at High Voltages (The title may be 
changed but the paper is designed to 
cover more than a narrow experimental 
field ) 

4 Failla, Gioacchino Dosimetry in the 

Supervoltage Range 

5 Packard, Charles {by tnvtlakon) Some 

Biologic Problems in Roentgen Therapy 

6 Holthusen, H {by muitalton) Impor- 

tance of the Tune Factor m Radiation 
Therapy 

7 Quimby, Edith H Recovery Rate m 

Skm for Gamma Rays and Soft and 
Hard Roentgen Rays 

8 Henshaw, Paul S {by imitahon) In- 

fluence of Wave Length upon Depth 
Dose as Measured by Physical and 
Biological Means 

9 Snell, George D {by timtaUon) Roent- 

gen Injuries to Genetic Apparatus in 
Mammas as Beanng upon the Problem 
of Protection of Personnel 
10 Mudd, Seeley G Chmcal Experience m 
Supervoltage Roentgen Therapy 

symposium on the endocrine glandular 

SYSTEM 

Leader W Herbert McGuffin, M D 

1 Paul C Hodges, MD, University of 

Chicago Skeletal Changes m Disturb- 
ances of the ParathjTOid Gland 

2 E A Merritt, M D , and I Lattman, 

M D , Washmgton, D C Roentgen 
Therapy of Parathyroidism 

3 Professor J B Collip, M D , Department 

of Biochenustry and Pathological Chei^- 
try, McGill Umversity, Montreal Re- 
view of the Early Scientific Aspects of 
Pituitary Hormones and the Significant 


Facts m Regard to Their Influence on 
Bone Growth 

4 Hector Mortimer, M D , McGill Uni 

versity, Montreal Roentgenographic 
Demonstration of the Effects of Pituitaij'^ 
Hormones on Bone Growth 

5 L J Menville, M D , New Orleans, La. 

A Study of a Senes of Cases after Irra- 
diation of the Pituitaiy Gland 

6 Associate Professor H C Shepardson, 

Universitj’^ of California, San Francisco 
Importance of Bone Age Studies m En- 
docrme Diagnosis 

7 David Steel, M D , St John’s Hospital, 

Cleveland, Ohio Radiotherapeutical 
Treatment of Ovanan Tissue m Cases of 
Metastatic Mahgnancy Invohnng the 
Osseous System (provisional title) 

S Alexander Brunschwig, M D , Umver- 
sity of Chicago The Relationship be 
tween Biologic Action and the Intensity 
of the X-radiation Producmg It An 
Experimental Study on Rat Testes 

UROLOGIC SYMPOSIUM 
Leader B H Nichols, M D 

1 Moses Zwick, M D , New York City 

Intravenous Pyelography m Children 

2 H W Plaggemeyer, M D , Detroit 

{Ttlk to be annoimced ) 

SUV PoRTMANN, M D , Cleveland, Ohio 
X-ray Therapy of the Unnary Tract 
4 B H Nichols, M D , Cleveland, Ohio 
Rc>entgeno]og}’’in Detemunmg the Cause 
of Hematuna 

(Probably one other speaker will be an- 
nounced later ) 

symposium on diseases of the chest 

1 Davtd Ehrlich, M D , New York City 

Pmnaiy Carcinoma of the Limg 

2 Charles F Geschickter, M D , Balti- 

more, Md Pulmonary Neoplasms 

3 John T Farrell, Jr , M D , Philadelphia 

Some Phase of Pulmonary Neoplasms 
{Exact title to be announced later ) 

4 Samuel Broiw, M D , Cmcinnati, 0 

X-ray Diagnosis and Treatment of Pul- 
monary Tumors 

5 W Walter Wasson, M D , Denver, Colo 

Atelectasis and Differential Diagnosis 
G Roi Alden Carter, jM D , Los Angeles, 
Calif Pulmonai^^ hlycosis 
7 Ernst A Pohle, hi D , Ph D , Madison, 
Wis RouDne Roentgen Examinations 


1 Tentative, as of Aug 3 1935 
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of the Chest of Patients Admitted to the 
State of Wisconsin General Hospital dur- 
ing a Three-Month Penod 

SYMPOSIUM ON BONE LESIONS 

Leader Charles G Sutherland, M D 

1 H W Meyerding, M D , Rochester, 

Minn Bone Tumors Diagnosis and 
Treatment 

2 A. U Desjardins, M D , Rochester, Minn 

Radiotherapy of Bone Lesions 

3 John D Camp, M D , Rochester, himn 

Inflammatory and Non -malignant Le- 
sions of Bone 

4 R J L Kennedy, hi D , Bone Lesions m 

Children 

(One other speaker ivill be announced later) 

SYMPOSiuii ON gastro-intestinal conditions 
L eader Leo G Rigler, M D , University of 
himnesota, Minneapohs 

1 B R Kirklin, M D , Mayo Climc, Roch- 

ester, Mmn Fluoroscopic Examina- 
tions of the Stomach and Duodenum 

2 John R Carty, M D , New York City 

Roentgenographic Technic m the E\- 
armnation of the Stomach and Duo- 
denum 

3 Arthur Singleton, M B , Toronto, Can- 

ada Pre-pylonc Ulcers 

4 Eugene P Pendergrass, hi D , Plula- 

dclphia Normal Small Intestines and 
Technic of Exammations 

5 Lewis G Cole, hi D , New York City 

Abnormality of Small Intestines 
G H P Doun, hi D , Detroit Small In- 
testinal Tumors 

Arthur C Chnstie, hi D , of Washington, 
D C , who will deliver the Carman Lecture, 
has not yet given a definite title to his subject 
The Sjunposium on Treatments by Albert 
Soiland, hi D , and also tlie Sjunposium on 
Treatments by Edwin C Ernst, hi D , have 
not j et been completed 
Eugene P Pendergrass, hi D , of Phila- 
delphia, will present a scientific exhibit with 
his paper, and tlierc will be an extcnsi% e scien- 
tific exhibit presented m connection with tlie 
Bone Symposium 

transportation 

Fare and onc-third (going and rctummg 
same route) of the CURRENT ONE-WAY 
CLASS FARE on the CERTIFICATE 
PLAN has been authonzed by the Railroad 


Passenger Associations of the United States 
and Canada These rates wdl apply to physi- 
cians (dependent members of their families) 
and guests, attendmg the meeting of the 
Radiological Society of North America in 
Detroit, Michigan, December 2-6, 1935 
Be sure to ask for a CERTIFICATE when 
purchasmg your GOING TICKET Be sure 
your CERTIFICATE is stamped with the 
same date as your GOING TI CKET See 
that your ticket is stamped DETROIT, 
imCIIIGAN Immediately upon arrival at 
the Con\ention present your CERTIFICATE 
to the endorsmg officer, CERTIFICATES 
must be deposited at the Registration Bureau 
SELLING DATES November 28 to De- 
cember 4, mclusive MORE DETAILED 
INFORMATION WILL BE PUBLISHED 
AT ALA TER DA TE WA TCH FOR IT! 


COMMUNICATION 

AUSTRALIAN AND NEW ZEALAND 
ASSOCIATION OF RADIOLOGY 

This Association was registered by the 
Governor m council as a limited company on 
Feb 6, 1935 Branches are estabhshed m all 
States of Australia and New Zealand, with a 
central Federal Council controlhng affaus m 
general Officers were elected on May 17, 
1935, as follows Presidenl, Dr A T Nisbet 
(N S W ) , Vice-president, Dr H H Hewlett 
(Wetona), Hon Treasurer, Dr H R Sear 
(N S W ) , Hon Secretary, Dr H M Cutler 
(N S W ) Additional members of Council 
Dr J G Edwards, Dr P Parkinson (N S 
W ) , Dr J C Clendmnen, Dr J O’Sullivan 
(Victona), Dr Verco (South Australia), 
Dr W Holman (Tasmania) , Dr V McDowall 
(B L W ) , Dr Clarke (Queensland) , Dr 
Syme Johnson (W Austraha), and Dr C C 
Anderson (New Zealand) 

Now that Austraha and New Zealand have 
an organized body composed of members 
interested in radiology and the alhed sciences, 
it IS hoped that mtercommumcation between 
this and other radiological societies may prove 
of mutual value Members of N orth Amencau 
radiological soactics are assured of assistance 
m whatever way members of the Association 
can serve tlicm 

Further information as to the aims of this 
Assoaation may be learned upon appljnng to 
MacQuane St , Sydney, 

NSW, Austraha 
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BOOK REVIEWS 

L'Ann^e £lectro-radiologique Morel- 
Kahn, with the collaboration of G Bonte, 
A Devois, G Duclaux, T Fainsilber’ 
H Fischgold, J Guilhem, R Humbert 
P Marques, W Strouzer, and L Stuhl 
Pubhshed by Masson et Cie , Pans, 1934 
Paper, pages 232, illustrations 2S Pnce 40 
francs 

Now that year books have become the 
fashion and that a year book on radiolog%’^ 
has successfully been pubhshed in this country, 
it IS not surpnsmg to find the same idea bemg 
developed m other countnes This initial ef- 
fort in France, under the editorship of Morel- 
Kahn, is an example in point 
The work is divided into four parts In the 
first part are discussed the radiologic examina- 
tions o*' the breast, parathyroid osteosis, intra- 
cranial memngiomas, the fissural planes of the 
lung and the accessory pulmonary lobes, the 
technic of pulmonary radiography, intrave- 


ferent subjects is accurate and the discussions 
are lucid and fair As a year book this is 
perhaps not as complete and thorough as it 
rmght be, but it is an excellent beginning and 
Morel-Kahn and his collaborators are to be 
congratulated on the preparabon of this nork 

The 1934 Year Book of Radiology Diag- 
nosis, edited by Charles A Waters, M D , 
Assoaate m Roentgenology, Johns Hopkins 
University, Assistant Visitmg Roentgenolo 
gist, Johns Hopkms Hospital, Thera- 
peutics, edited by Ira I Kaplan, BSc, 
M D , Director, Division of Cancer, De 
partment of Hospitals, City of New York, 
Visiting Radiation Therapist, Bellevue Hos 
pital. Director, New York City and Brook- 
lyn Cancer Institutes, Associate Radium 
Therapist, Lenox Hill Hospital, Chnical 
Professor of Surgery, New York Umversitj' 
and Bellevue Medical College Published 
by The Year Book Pubhshers, Inc , 1934, 
Chicago, lUinois A volume of 512 pages 
and 454 illustrations Pnce, S4 50 


nous urography, exploration of the cranial 
sinuses by the method of Proetz, kymography, 
cancer of the stomach, the gaU bladder, and 
the digestive mucosa In connection with 
each subject the newer methods are descnbed 
and discussed The second part, devoted to 
therapeutic radiology, presents and considers 
the treatment of lymphogranulomatosis, of 
mflammatory conditions, the Coutard method 
of fractional irradiation, the treatment of 
hjTperthyroidism, radium treatment for cancer 
of the cervix, and roentgen therapy at volt- 
ages higher than 500 kilovolts The third 
part includes a discussion of various electro- 
therapeutic methods mcluding the use of high 
frequency currents, dielectrolysis, chronaxia 
and the new conception of thermal sensation, 
short wave diathermy, electrotherapy in gyne- 
cology, and lomzation with histamine The 
fourth part is devoted to a brief summary of 
the scientific program of the Annual Congress 
of the British Institute of Radiology (London, 
Dec 6, 1933), of the German Congress of 
Radiology (Bremen, May 9, 1933), comments 
on several Italian Congresses, on the Seventh 
Congress of the Nordic Association of Medical 
Radiology (Stockholm, June, 1933), of the 
Eighth Congress of the French Association of 
Gynecologists and Obstetricians (Pans, Oct , 
1933), and of the TIurtv third Congress of the 
French Assoaation of Urology (Pans, Oct , 
1933) 

On the whole, the presentation of the dif- 


This annual renew of sigmficant radiologic 
hterature in its short penod of existence has 
become a valuable addition to the librai}' of 
every weU-informed radiologist Not only 
will a perusal of its pages emphasize the rapidly 
growing ranufications of this specialty but no 
senous-minded physician can read it without 
bemg fired with a certain amount of enthusiasm 
for the possibilities unfolded by the apphca- 
tion of modem radiologic procedures 

“Radiologic literature dunng the past year 
has been lackmg m onginal and enhghtemng 
contributions, probably as a reflection of dis 
ordered political and economic conditions 
throughout the world ” “Especially in 

Germany, cancer work has been markedly 
disturbed and the regular contributions and 
highly valuable research work of old, expen 
enced mvestigators have been interrupted be- 
cause of their rmgration to new fields ” All of 
this IS reflected m the diminution m size of the 
present volume in contrast to its predecessors 
It IS impossible to review the contents of a 
book of this nature with any sort of a fair 
appraisal of its contents AU phases of radiol- 
ogy, both diagnostic and therapeutic, are ex- 
cell^tly suiweyed, and the editonal comments 
concermng vanous articles enhance their mlue 
considerably Students and expenenced radi- 
ologists ahke will find much of practical -value 
m this volume The price this jear has been 
reduced 
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ADDISON’S DISEASE 

Diagnostic Importance of Calcifications in the 
Suprarcnals A Beutel Med Kim , Nov 2, 1934, 
30, 1460 (Reprinted by permission from BnUsh 
Med Jour . Feb 23 1935, p 31 of Epitome of Current 
Medical Literature ) 

The author, who states that Addison’s disease may 
be very difficult to diagnose ivithout the help of t rays, 
descnbes three cases m which the diagnosis was con- 
firmed by the findmg of calcium deposits m the adrenals 
In 80 per cent of cases the condition is due to tubercu- 
losis of both adrenals but it is unknown m what per- 
centage calcification takes place Calcification of both 
adrenals is the rule, but Addison’s disease may occur 
when onlj one adrenal is affected Certam conditions 
must be borne in mmd m the differential diagnosis 

(I) calcification of the para aortic mesenteric lymph 
glands IS seen as a crumbly mass arranged m rows, 
adrenal calafication is more flaky (2) tuberculosis of 
the upper pole of the kidney, (3) pancreatic calculi, 
(4) calcification of the costal cartilages The author 
recommends the taking of an \ raj film m every sus- 
pected case of Addison's disease 

APPARATUS 

The Technic of Colon E\arainations by the Con- 
trast Enema A Determann Rantgcnpraxis May, 
1935, 7, 329-331 

During the examination of the colon with the banura- 
air contrast enema, the change of the tube for the bar 
mm enema and then air is often bothersome and the 
emptying of parts of the colon after the banum enema 
is often incomplete The author descnbes an appara- 
tus by means of which it is possible to mject alternately, 
a small amount of banum under varying pressure and 
again air without changing the enema tip or without 
having the pabent expel part of the raatenal It is also 
possible to siphon out the enema through the same ap- 
paratus In the average case, only httle more than a 
pmt of banum mesture is necessary for a complete 
exaramation of the colon 

Hans W Hbfke, M D 


Speedier Production of the Fmished Radiograph A 
E Barclay Bntish Jour Radiol , June 1935, 8, 
373-384 

The author conducted considerable experimental 
work m an effort to speed up the production of x-ray 
films Under experimental conditions he was able to 
completely process and dry a satisfactory film of the 
wnst, properly labeled, m 16 mmutes As a result of 
his studies he makes the foUowmg suggestions 

(1) The developer must be fresh 

(2) The hypo should not be below 65 degrees F in 
temperature 

(3) The film should be left m the hypo only 30 
seconds after it is apparently fixed 

(4) A senes of small tanks, each section accommo- 
datmg one film is suggested by the author 

(5) The importance of runnmg water is stressed 


(6) Four mmutes of washmg under the above condi 
tions IS considered sufficient 

(7) Drying is accomplished by means of a rubber 
rollered wrmgmg machme which removes 33 per cent 
by weight of the water, with no damage to the emulsion 
of the film 

(8) The film is further dned by means of dry , heated 
air from a blower 

J N Awfi M D 


An Arrangement for Measunng Temperature in 
Short Wave Diathermy Enstian Overgaard Strah 
lentherapie 1936 53, 337, 338 
The author descnbes a thermo-couple with cannula 
which may be introduced mto the tissue for temperature 
measurements m ultra short wave therapy (4 5-30 
meters) It permits a contmuous recording of the 
temperature during treatment without rntroduemganj 
of the well known errors 

Ernst A Pohle M D Ph D 


An Automatic Filter Safety Device with Time Con 
trol Janker Strahlentherapie 1935, 52, 349-352 
The author describes a rather complicated device 
which automatically shifts the proper filter mto place 
and mtemipts the treatment at the proper time 
Details of the construction should be looked up m the 
ongmal article Ernst A Pohle M D Ph D 

THE APPENDIX 

Radiology of the Appenchx (Appendiculography) 
Franklm G Wood Bntish Med Jour March 30, 
1935, No 3873 640-642 

The author believes that the appendex can always be 
visualized and studied by means of the \ ray unless the 
lumen of this organ is obliterated by disease or ob 
structed by fibrosis or adhesions This study depends 
primarily upon careful roentgen technic The author s 
techmc consists m ginng a preparation of banum with 
milk or cornflour at night and followmg this after an 
mterva] of three hours by a dose of magnesium sul- 
phate, vaned according to the requirements of the 
mdmdual patient Roentgenograms are obtamed on 
the following mommg, and are contmued at such 
mtervals as may appear necessary dunng the followmg 
days, until the cecum is entirelj' empty 

There is some difference m opmion regarding the 
normal appearance of the appendix BTide there is 
no defimte posiUon for the normal appendix it is most 
frequently found medial to the cecum It may point 
in any duecUon but it is believed that an appendix 
situated to the lateral side of the cecum is probably 
abnormal UTien the appendix is completely filled the 
contour of the organ should be smooth in outlme until 
It begms to empty which should occur at the same time 
that the cecum empties Delay in emptying of the 
appendex over the 48-hour period is considered sug- 
gestive for appendicular pathology The mobility 
of the appendix can be determmed by fluoroscopic 
examination and if the organ is normal it should be 
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freely movable The presence of fecoliths may be 
detected by sharply defined and constant filling defects 
m the appendicular shadow 

The radiological signs whidi are considered sugges- 
tne of a diseased appendix are as follows (1) dilata- 
tion of the lumen, (2) fixation of the appendix m one 
position, (3) delay in emptying, (4) clear-cut filling 
defects, and (5) non-fillmg after repeated exammations 

J N ANfe, M D 

BIOLOGIC EFFECTS OF RADIATION 

The Heat Effect of Short and Ultra short Electric 
Waves and Their Specific Acbon N N Malov Strah- 
lentherapic, 1935, 53, 32G-336 
Some invesbgators have stated that ultra short 
electnc wax es have a specific effect on living cells The 
author earned out a senes of expenments on fnut 
flies, using a circuit delivenng 500 watts with a wave 
length of from 4 3 to 107 5 meters He comes to the 
conelusion that the death of the fnut flics m the con- 
denser field IS due to heat and that no marked differ- 
ence could be found between ultra short and short 
waves Consequently the hypothesis of the so-called 
specific effect cannot be supported 

Ernst A Pohle, M D Ph D 

BLOOD CHANGES 

The Effect of Roentgen Rays on the Transparency 
of the Barrier between Blood and Spinal Fluid A O 
Natansohn and S A Nikitin Slrahlenthcrapie, 1935, 
53, 290-307 

A number of inx cstigators have considered the pos 
sibihty that the permeability of the barrier between 
blood and spinal fluid may be influenced by roentgen 
rays The authors studied this problem on 11 rats 
The entire back of each animal was exposed to roentgen 
rays (210 K V 23 cm T S D , 4 mm A1 1 200 r) ivith 
a dose sufficient to produce shock The latter was over- 
come by irradiating the animals under ether anesthesia 
All tests were earned out according to a method de- 
senbed b% Stem Gautier It appeared that the per 
nicabilily of the bamer x\as not changed, particularly 
dunng the penod of shock In the after penod there 
was a definite increase in the permeability which is 
interpreted as a sign of injury to the cells carrynng the 
barrier function An\ therapeutic attempt to influence 
the pcnneabihty of the bamer should, therefore, be 
defemd until additional data arc available 

Ernst A Pohle M D Ph D 

BONE DISEASES (DIAGNOSIS) 

Tx-phoid Diseases of the Bones A M Rybak 
Rontgcuprixis June 1035 7, 3(51-305 

The author s expentnee prox cs that lx phoid fex er 
max lead to disease of the bone m a fair percentage of 
cases His obscrxations xxcrc made in Leningrad 
Osteonix elms of the spme and long lioncs after tyTihoid 
rccumiit fexer and tx-phus is not at all rare m Russia 


Roentgenograms show a charactenstic appearance of 
post-typhoid spondylitis A narroxnng or disappearance 
of the intervertebral disc areas of destruction in the 
vertebral bodies close to the disc absence of marked 
destruction and presence of bony bndges betvreen the 
diseased xm-tebre constitute a more or less typical 
syndrome 

WTiilc the typhoid spondylitis may appear often after 
apparent recovery and even years afterwards, the ostei- 
tis ty phosa is seen only dunng the acute phase of the 
disease The process is usually localized m the cortex 
and leads to penosteal reaction, it is, mostly, of small 
dimensions only and sometimes so locahzed that tangen- 
tial roentgenograms are necessary to shoxv it The 
lower extremities are much more often diseased than the 
upper Staphylococcic osteomy elitis can be differenti- 
ated by the deeper seat of the infection and involvement 
of the marrow and the much more frequent presence of 
sequestra A syphilitic osteitis mav show the same ap- 
pearance and must lie excluded by history and blood- 
exammation 

Hans W Hefke M D 


CALCULI 


Recurrent Urolithiasis Etiologic Factors and Clim- 
cal Management Linxvood D Keyser Jour Am 
Med Assn , April 13 1935, 104, 1299-1305 
Expcnmcnially the production of calcuh in labora- 
tory animals may be recounted in the following xvays 
(1) Bv the feeding of oxamide (2) by producing an 
artificial excessive excretion of calcium oxalate, (3) 
by excessive doses of parathyroid extract and of 
xnosterol, (4) the formation of unc acid calcuh in 
animals with Eck fistulas, (6) by feeding diets deficient 
m xrtamin A (0) by infection with urea splitting strep- 
tococci, staphylococci and B proteus-ammonim, 
(7) by the incrustation of orgamc or inorganic foreign 
bodies m the presence of infection 


The first four of these methods imply an aseptic 
metabolic disturbance associated xvith excessive excre- 
tion of unnary crystalloids The role of infection m 
the sixth and seventh methods of experimental calculus 
production is obinous That the infection is specific is 
attested by the fact that organisms successfully used by 
different observers were isolated from the teeth, ton- 
sils or unne of patients afflicted xnth actixe stone 
formation and that the use of strains of simitar organ- 
isms from other sources gax e negatix e results 
The author feels there is much to be learned before a 
xatauim deficient diet can be accepted as a cause of 
stone m the usual American patient Erom the 
chmeal side, cxndcnce for the two types of calculosis, 
namely hypcrcxcrctory and infectious, is abundant' 
Likewise the clinical cxndence tor calculosis from infec- 
tion with alkaline urea splitting specific streptococci 
staphylococci and Rro/eHrorganisms is abundant 
rxpenmental exodcnce is now sufficiently correlated 
xnth clinical data to justify the acceptance of at least 
two n>«-’'an.s.ns of stone formation as reasonably 
well estabiLshed facts first, metabolic by percxcrct.on 
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of crystalloids and, second, infection with biologically 
specific stone forming bacteria Doubtless other mecha- 
nisms will also be shown to be at fault, each of them 
acting in some way to upset the solvent properties of the 
unnary colloids 

Measures to be employed in preventive therapy 
against recurrence include removal of all stones as far as 
practicable by surgery or cystoscopy, avoidance of 
esposure of suture material to the unnary stream and 
insurance of proper unnary drainage, dietary regula- 
tion with regard to the intake of punnes, oxalates or 
calcium and phosphorus, a high intake of vitamm A, 
and every effort to correct the metabolic disturbance 
present An intensive and persistent effort to eradicate 
or to reduce to a mimmum the infection should be made 
Finally, the reaction of the unne should be shifted to 
the opposite of that which is ideal for deposition of 
stone 

Charles G Sutherland M D 


The Present Conception of Renal Lithiasis Virgil 
S Counseller and James T Pnestley Jour Am Med 
Assn , Apnl 13, 1935, 104, 1309-1313 

The authors review recent as well as some of the 
earher work on the formation of stones the general 
surgical principles mvolved m present day treatment, 
and, finally, post operative and prophylactic treatment 
of this condition 

The theory of infection, sponsored chiefly by Rosenow 
and his co-vorkers, has many adherents Hager and 
Magath isolated from the mine of patients afflicted 
with alkaline encrusted cystitis an organism closely 
related to the Salmonella Proteus ammoma: This 
organism is regarded as a secondary mvader favonng 
the precipitation of unnary salts C H Mayo con 
tends that the development of stones requires the 
presence of two types of bactena, one of these produces 
hematogenous infection whereas the other may come 
from a local focus There is no doubt that stasis and 
infection are contnbutory causes Infection is associ 
ated with faulty dramage in most instances There is 
some evidence of a relationship between a deficiency of 
vitamm A and the formation of urmary calculi Both 
crystalloids and colloids are essential m the production 
of stone and it is mcorrect to assign a pnncipal part to 
either of them When crystalloids are abnormally ex- 
cessive coUoids may be unable to retam them m solu 
tion thereby resulting m formation of calculi Studies 
on the parathyroid bodies recently have served to m- 
crease the probabihty that renal hthiasis is m some 
fashion hnked to disturbances m metabolism 

The general surgical considerations recurrence and 
prophylactic care are discussed in detail 

Charles G Sutherland, M D 

Production and Solution of Urmary Calcuh Ex- 
perimental and Climcal Studies Charles C Higgins 
Jour Am Med Assn April 13, 1935, 104, 1296—1299 
In experimental investigation this author found that 
urmary calcuh develop m albino rats sustained on a diet 
deficient m vitamin A and alkahnuna and keraomza- 


tion of the epithehum of the unnary tract Here con 
stant observations Infection of the urmary tract was 
frequent in the later stages of the experiment The 
calcuh were composed chiefly of calaum phosphate 
Addition of vitamm A caused dismtegration and sola 
tion of the calcuh experimentally produced in rats 
The chemical conditions necessary for the formation of 
calcuh were produced by vitamm A deficiencj He 
suggested an aad ash diet high in vitamins as a pro- 
phylactic measure to prevent the recurrence of calculi 
m patients who had unnary hthiasis aad the idle of 
vitamm A m the diet to prevent pnmary calculous dis 
ease was important A high ntamin, aad ash diet 
produced a decrease m size or total disappearance of 
renal calculi m patients refusmg surgieal mtervention 
or in whom operation was not indicated In 18 col 
lected cases in which the high vitamm, aad ash diet was 
used the renal calculi underwent solubon according to 
roentgcnographie evidence 

Charles G Sutherland, M D 

CANCER (THERAPY) 

Pnmary Rectal Caremoma under Radiation Treat 
ment A Statistical Review of 500 Cases Harry H 
Bowmg and Robert E Fncke Am Jour Roent 
genol and Rad Ther November, 1934 32, 636-045 
Durmg the penod from 1915 to 1931 there were over 
800 cases of caremoma of the anus rectum and recto- 
sigmoid treated with radium and x rays either alone or 
m combination with surgery at the Mayo Clmic The 
results of 600 cases were analyzed m the article The 
average age was 53 years Of the group, 69 per cent 
were males and 31 per cent females 

Those lesions ansmg low m the rectum are more 
suitable to radiation therapy than those m the recto- 
sigmoid The cases were classified as operable border- 
line moperable, recurrent, and modified the latter 
group represenUng those cases having already recen ed 
treatment to the pnmary lesion elsewhere. 

The diagnosis was as a rule readily established and 
was confirmed by history and digital and proctoscopic 
examination Biopsy is necessary for grading purposes 
for determinmg the best method of attack and the 
probable prognosis Of the cases, 64 per cent had biopsy 
study, 2 8 per cent bemg paprllaiy caremomas 78 per 
cent adenocaremomas 16 per cent colloid caremomas 
3 4 per cent squamous-cell epitheliomas and 0 0 per cent 
melano-epithehomas Classified accordmg to Broders 
groupmg 17 per cent were Grade 1 52 per cent Grade 
2, 18 per cent Grade 3 and 12 per cent Grade 4 
Slx of the cases showed pnmary caremomas m other 
parts of the body 

There is relatively small risk m radiation therapj as 
compared to the surgical nsk the radium puncture 
procedure contnhutmg the clement of nsk in radiating 
the patient In this group, 86 per cent recaicd some 
type of surgical procedure while 90 per cent were given 
radium therapy The writers feel that it is cntircl> 
possible to treat selected cases adequately without do- 
mg colostomy 



ABSTRACTS OF CURRENT LITERATURE 


371 


The authors conclude by statmg that while surgical 
intervention should be the first consideraUon, pre- 
operative radium therapy should receive special con- 
sideration, and m those lesions showmg a high grade of 
malignancy post-operativ e radium therapy should also 
be used 

J E Habbe M D 


The Treatment of Cancer of the Pharynx, Tonsd and 
Extrinsic Larynx bj Divided Doses of External Radia- 
tion Haj cs E Martin and Robert F McNatbn Am 
Jour Roentgenol and Rad Ther December, 1934:, 32, 
717-729 

llTien radiation is admmistered in multiple divided 
doses over an extended though defimteb limited period 
of time the differential effect on pathologic (neoplastic) 
and normal tissues is increased To effect complete 
sterilization of tumors the quantitj of radiation admini- 
stered must be close to the local and general tolerance 
While the wnters beheve m the Coutard method in 
principle (large total dosage of from 1,500 to 3 000 r per 
field, admmistered at trequent mtcrvals over a hmited 
number of daj s — 15 to 30), they are of the opimon that 
It IS not essential tor successful handhng of cases to 
adhere to an> single technic of treatment factors 
Sources of radiation utilized m the group of cases 
herein reported included (1) x rays at 200 K V P 
50 to 65 cm distance, filter 0 5 mm copper and 3 5 mm 
aluminum, 4 or 30 ma current , (2) x-raj s at 700 ICV 
P , CO cm distance filter 5 mm copper (equivalent) 

5 to 0 ma current and (3) radium element pack, filter 
2 mm lead (cquivxdent) 10 to 15 cm distance, ap 
plicator portal 10 cm m diameter For the x radia- 
tion the output at 60 cm using 30 ma and 200 K \ 

IS 40 r per minute, with 4 ma . at 00 cm , the output 
IS S r per minute at GO centimeters Smaller sized skm 
portals (about 7 or 8 cm m diameter) are considered pref- 
erable to the larger portal utihzmg 100 to 150 sq cm 
of skin surface, hence m most of the cases smaller 
round portals arc utilized with the aid of a set of metal 
cones var 3 Tng from 7 to 15 cm in diameter 

For most pharitigcal and laryngeal tumors two por 
tnis arc used one for each side of the neck 

In lesions of the posterior nasal pharj ux four portals 
ore used, to include the neck metastases In cancer of 
the anterior floor of the mouth three portals ma> be 
used In some cases of tonsillar or upper pharjngcal 
wall carcinoma a third portal is utilized through the 
open mouth The maxillnr> antrum is usuaU> radiated 
through one portal although in some cases two contigu- 
ous square portals are used 

As has been reported b> Coutard the prognosis is 
belter m females than m males and in older patients 
than in jounger The histological type of the tumor 
offers less of prognostic value than might be supposed 
In the 140 cases included in the report about GO per 
cent ivcre considered radioresistant (squamous or cpi 
diniioid carcinoma Grades I and 11), the remaining 
40 per cent ncn. anaplastic and prcsumablj radto- 
scnsitiii (1> niphoK^pithcIionia imnsitional-cell carci- 
noma epidermoid carcinoma Grades III and I\ and 


lymphosarcoma) In the unsuccessful group (number- 
ing 110), 75 per cent were adult type lesions and 25 per 
cent anaplastic In the successful group, 55 per cent 
were adult lesions and 45 per cent anaplastic Regres- 
sion of the tumor may begin as early as the fourth or 
fifth day although at tunes it may not be apparent un- 
til after several weeks If regression is not complete by 
one month after beginiung of treatment, one should 
consider the advisabiUty of the mserOon of radon seeds 
Early in the course of treatment, mouth imgations 
every two hours with a solution of ivarra sodium bicar- 
bonate are advised For the skin changes, when dry, 
applications of mineral oil arc used, when moist, single 
layers of gauze impregnated with bone acid omtmenl are 
apphed Por dysphagia, nasal feeding may at times 
solve the difficulty, although at times gastrostomy is 
necessary Tracheotomy had better be performed 
pnor to starting radiation than dunng the course of 
treatment and should be done as low doivn as possible 

In the cases treated m 1031 the average dose m the 
successful case was 2,400 to each of two portals m 14 
days In 1932, the average successful dose had been 
increased to from 3,000 to 3 500 r to each portal m 
from 20 to 25 days 

Prognosis for successful therapv by anatomical class 
ificationwas tonsil, 31 per cent, nasopharynx 33 per 
cent, pharynx, 25 per cent and extrinsic larynx 19 per 
cent In the successful group, only 40 percent showed 
metastases on admission, in the unsuccessful group 80 
per cent showed metastases The report includes the 
results to date of 140 cases treated dunng 1931 and 
1932 

J E Habbe M D 


Radiation Treatment of Carcinoma of the Cervnx 
ttfilliam P Healy and A Norman Ameson Am Jour 
Roentgenol and Rad Ther , November, 1934 32, 
640-053 

This paper is a preliminao' report on 26 cases of 
cervical cancer, using a new technic of external roent- 
gen ray irradiation the purpose being to increase the 
cffcctiv e irradiation to the pclvnc field about the cervnx. 

In early cases in which the disease is hmited to the 
vaginal cervix one may expect 50 to 60 per cent of five- 
y car cures with radium alone However such fav orable 
coses form a v ery small group of the total number com- 
uig for treatment of this condition, since about 75 to SO 
per cent of the patients already- have parametnal in- 
volvement and intrapclvnc metastases in addition to 
greatly enlarged and often ulcerated infected cervices 

TTie advantages of givnng the external radiation first 
in the av crage case arc that one will thereby dimmish 
the discharge and bleeding and reduce the gross size of 
the primary lesion by causing superficial infected and 
fnablc t issues to disappear Under t hese circumstances 
the cancer field is much better able to react to the ap- 
plication of radium and usually both local and con 
stitutional reactions lo the introducUon of radium are 
less «cv ere 

In past years the routine pelvac cycle employed at 
.Menional Hospital consisted of 700 r to each of four 
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fields, given inthin a weel. and administered with the 
following factors 50 cm target skin distance, 0 5 mm 
of copper 2 mm of alummum 200 K V peak 30 ma 
10 cm X 16 cm field 

The change in techmc of external irradiation exists 
in mcreasmg the target-skm distance from 60 cm to 
70 cm m order to mcrease the depth dose, and to m- 
crease the number of r to each field from 700 to 2 000 
to 2,400, treatments of 200 r being gi% en to each of two 
fields daily until each skin area has received the total 
dosage planned, which requires from 20 to 30 dajs 
Radium therapy follows and consists of 1 600 me -hr 
m the x'agmal eanal against the cervical lesion, usmg 
filtration of 2 mm of brass, immediately after which two 
radon capsules are placed m the cervical and utenne 
canal for a total of 3,000 me hr , using a filter of 0 5 
mm of gold and 2 mm black rubber 

In the present senes reported there were 25 squamous 
epidermoid carcinomas and one adenocarcinoma all but 
one of which were chnicallj' advanced the disease hav- 
ing expended well beyond the cervLx 

WTien an mdividual is gn en 2,400 r to each field, as 
indicated above, approximatelj 10 per cent of the cases 
wUl show no skin reaction SO per cent iviU show a very 
moderate reaction eqmvalent to a little more than a 
threshold erythema, and m 10 per cent there will be 
a fairly marked skin reaction mdicated bj peehng 
Biopsies were taken from 17 cases at 3- to 5 day m- 
tervals durmg the course of treatment to venfy histo- 
logically any chmeal evidence of regression Some 
cases showed complete primary heahng from the exter- 
nal radiation alone, while others did not and it was ob 
vious that permanent heahng could not be expected 
from this amount of external irradiation alone 

In the first few days after begmnmg the external 
irradiation there were noted histologically plasma cell 
infiltration and diminution of inflammation the tumor 
cells showmg swelhng and hecommg acidophihc In 
the second week the cells became vacuolated and showed 
degenerated, hydropie nuclei The cells developed an 
opaque appearance resembling ground glass The 
blood vessels shoived beginmng arteritis and thrombosis 
By the third week, m many specimens, very bttle tumor 
could be found and fibrosis was marked Radiation 
damage to the tumor was obviously more marked than 
m control cases treated by the old techmc of /OO r to 
each field All of the patients stood the treatment 
remarkably well there bemg little or no bladder or 
rectal distress The bulk of the parametnal region 
receives five threshold ery thema doses directly adjacent 
to the uterus or three erythema doses 10 to 11 cm from 
the cervical canal, by such external irradiation 

J E Habbe, M D 


The Treatment of Malignant Neoplasms ivith the 
Concentrated Fractional Dose Method 
FSD H Chaoul Strablentherapie 1935 53,202 209 
In a previous article ( Strablentherapie ” 1933 48, 
31) the author has already gnxm a prehrainary report 
as to the results obtained by his method of roentgen 
irradiation with short F S D in the treatment of super- 


ficial malignancies He explams that he attempted to 
parallel the techmc of apphcation as much as possible 
to that of radium Percentage depth dose and isodose 
curves for small areas not exceedmg 20 sq cm and a 
potenUal of 60 K V , with 0 2 mm Cu at 5 cm FSD 

are given For deeper mfiltratmg neoplasms 160 K V 
0 5 mm Cu and 10 cm FSD may be advantageous 
Daily surface doses of from 300 to 400 r, applied at a 
rate of from 100 to 150 r per mmute and total doses of 
from 4 000 to 8,000 r m from two to four weeks have 
been giy en Careful daily exaramation of the skin is 
imperative m order to discontinue treatment before 
producing irreparable changes Four tables are ap- 
pended showing prehmmary results over a penod of 
from one to three years In caremoma of the skm and 
melanoma, the number of sucessfuUy treated cases 
reached 96 2 per cent, m caremoma of the lip, 90 5 
per cent, m mtra oral carcinoma, 50 per cent, and in 
carcinoma of the parotid, thyroid breast and rectum 
59 1 per cent 

Ernst A Pohle M D , Ph D 


The Care and Treatment of Chrome Cancer Cases 
Ira I Kaplan Am Jour Roentgenol and Rad Tlier , 
December 1934, 32, 740-742 
Kaplan emphasizes the need m large centers such as 
New York City where bed capacity for cancer cases 
IS limited of carefully classifying aU mdinduals with 
mabgnant lesions as to their need of hospitalization and 
actne cancer therapy, either radiation or surgical or 
combmed and as cases requiring only custodial care or 
home nursing, supplemented by periodic visits of 
a nurse or social service worker attached to the hospital 
Hospitalization is needed only in (1) cases rcceiv 
mg active surgical treatment, (2) cases receivmg m 
tense irradiation, (3) cases receixmg palliative treat 
meat at periodic mtervals, (4) cases receiving contmued 
treatment because of resistance and growth of the dis 
ease requiring expert nursing and medical care and (5) 
cases requinng surgical or medical treatment subsequent 
to mlense radiation 

The author pomts out that in certam elderly women 
who have had nodular scirrhous breast tumors existent 
for years neither surgical nor radiation treatment may 
be either advisable or effective and that such cases may 
well be left alone Again certain mdividuals often 
past the age of 70 mamfest symptoms of malignancy 
such as bleeding from the cenix mouth nose or 
rectum Low grade mahgnant cases such as these are 
best handled by topical applications of radium only for 
heahng the local lesion since death usually ensues from 
ordmary old age causes rather than from such 
malignancy 

Since so much real benefit can be accomplished from 
co-ordmated suigical and radiation therapy in so many 

cancer cases (according to Forssell at least 44 per cent) 

it IS essential m mslitutions where the bed capacity for 
cancer cases is limited that cases be carefully selected 
for hospitalization according to their ability to be 
benefited by such a procedure 

J E Habbe, M D 
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The Treatment of Skin Cancer iinth the Concentrated 
rractional Dose. Method (Chaoul) Gerhard Liebmatm 
Strahlentherapie, 1935, 53, 217-224 

The author has used the method of Chaoul (roentgen 
therapy at 60 K V , 0 2 mm Cu, 6 cm F S D ) m 28 
cases of skm cancer His technic was shghtly modified 
m order to adapt it to the available apparatus The 
F S D amounted to 11 cm , with single doses of 300- 
500 r at 66 K V and 2 mm Al, rate of apphcation 60 
to 100 r per mmute The single doses were repeated at 
intenals of from 1 to 8 dajs, the total dose varied 
from 4 to 5,000 r with a field not exceedmg 20 square 
centimeters In 98 4 per cent, mcluding inoperable 
skin carcmomas good results were obtamed There is 
one advantage of the method which the author con- 
siders — the fact that the treatment maj be repeated 
without danger after eight weeks 

Ernst A Pohle M D Ph D 


The Derelopment of Radiation Therapj of Uterine 
Caremoma dunng the Last Two Decades Fehx Gal 
Strahlentherapie, 1935, 53, 231-246 

This IS a statistical study which does not lend itself 
n ell to abstracting and the reader is therefore referred 
to the ongmal The author revicns a total of 2 461 
patients vnth utenne caremoma treated by irradiation 
In 1 243 cases the treatment plan could be earned out 
completely, and 827 women were traced, of nhorn 102 
remamed u ell for five > ears and longer The cases in- 
clude carcinoma of the cervix, fundus, vagma and vulx’a 
The author concludes, after companng the results 
obtamed m the tarious penods, that undoubtedly 
great progress has been made in radiation thcrap> of 
malignant neoplasms in the female genital organs 

Ernst A Pohue, M D , Ph D 


Transcutaneous Cunctherapj of Caremoma of the 
Tonsils Lucien Mallet Strahlentherapie, 1935 53, 
64-61 

In the author’s expenence about 20 per cent of all 
intra oral tumors arose from the tonsils Dunng the 
penod from 1927 to 1932 he treated fi\c sarcomas of 
the tonsils four were still ali\ c In Jult , 1934 and with- 
out recurrence one scicn jears one four years and 
six months one ti\o > ears and three months and one, 
one jear and two months after treatment Bnef his 
tones arc given with data on the treatment tcchnic 
Dunng the penod from 1929 to 1932, 10 cases mth epi- 
thelioma of the tonsils were treated Two could not be 
traced, one lived two jears and eight months, one 
eleven one five, and one, six montlis after the treat- 
nient Four arc still alive vvathout recurrence for two 
Jears and five montlis, two vears and two months two 
j-ears and one >car and eight months, rcspcctivclj 
The histones of eight of these cases arc bncflj quoted 
Tlic treatment must be protracted a few sources of 
ridintil energj should bo used at high F S D The dose 
m the diseased area should amount to from 2 to 2 5 D 
per daj Irradiation should eontinue without inter 
niplioii dav and night for from 20 to 25 dajs, until a 
total dose in the tumor of alioiit 50 D has been reached 


This corresponds to an x ray dose of about 2,200 r 
This techmc permits the homogeneous irradiation of 
all adjacent lymphatics The author recommends the 
exposure of both cervical regions m tumors of the 
tonsil as a rule, six applicators on each side at 6 cm 
F S D suffice 

In his experience the histologic structure of the tumor 
had httle influence on the prognosis In highly infected 
and extensive tumors, m which glandular enlargement 
IS due to inflammation as well as to carcinomatous 
infiltration, the results were poor As a rule one may 
say that glandular enlargement one month after irradia- 
tion or induration m the tonsillar area indicates a re- 
curreaicc In such cases it will be best to remove all 
groveths surgically and then give irradiation post-oper- 
atively The author has seen very httle systemic reac- 
tion m radiation therapy of intra-oral tumors Car- 
emoma of the tongue and hjqiophaiynx are less sensitive 
than caremoma of the tonsils 

Ernst A Pohlb, M D , Ph D 


My Method for Contmuous Irradiation of Caremoma 
with Roentgen Rays Super-teleroentgen Therapy 
Gian G Palmien Strahlentherapie 1935, 53, 247-260 
The author describes an apparatus which he designed 
for roentgen irradiation at long F S D with conbnuons 
exposure of the entire body It is housed m a special 
three story building The first and third floors con- 
tain one X ray tube and in the second story are the 
treatment cubicles The transformer is also housed in 
the first floor Technic 170-185 K V , 2-4 ma , 0 065- 
0 265 r per minute, treatment time 2-4'/5 hours dose 
per sitting 60-200 r The entire arrangement corre- 
sponds to the method developed by the late Dr Heu- 
blem of the Alemonal Hospital New York City 

Ernst A Pohle, hi D , Ph D 

CONTRAST MEDIA 


A Note on Peroral Pyelography Hugh Moms 
Bntish Jour Radiol , June, 1935, 8, 393-395 

Following the description by Jacques and Swick of 
the use of sodium ortho hippurate or ' hippuran” by 
oral administration for the studj of the urinary tract, 
the author discusses his cxpcnence with this method 
The technic of the method consists in the oral ad- 
ministration of 12 grams of hippuran dissolved in 76 c c 
of simple symip in the case of adults Chfldren under 
13 years of age arc given only 10 grams of the salt 


ii>c uimuLi^a ajtcr 




solution the patient is made to he on the Potter-Buck-y 
table and compression is apphed over the lower ends of 
the ureters This compression is not relaxed until the 
examination is completed Films are taken at 60, 90, 
120, and 150 minutes after the ingestion of hippuran] 
then urctcnc compression is relaxed and a bladder film 
is made 

The oral method is of value in those cases in which 
intravenous administration of the opaque medium is 
considered impracticable or inadvisable. One dis- 
advantage of the method is the uncertain absorption 
from the gastro-intcstinal tract some cases, which 
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prevents the method from being used as a means of 
estmiatmg renal function Another disadvantage is 
that m a small but busy \ ray department the Potter- 
Bucky table is held up for a considerable penod of time 
by each ezammabon 


J N Aitfe M D 

THE CRANIUM 


specific therapy the effects of which it augments The 
\-rays have to be focused on different parts of the body 
to obtam the vanous general results, and these areas 
are defined by the authors They conclude that this 
form of treatment has great possibihties, but the polj 
morphic nature of the body’s response has to be clearlj 
realized m order to apply it successfully 


Techmc and Dosage m Roentgen Therapy of Intra- 
cranial Disease Max Sgahtzer Strahlentherapie 
1935 S3, 3-24 

The author advocates the use of several large fields 
of entry (approximately 6 X 11 cm ) m the treatment 
of many intracramal diseases Four fields are recom 
mended m hydrocephalus many cases of severe head 
ache epilepsy, and mflammatory diseases of the bram 
Small fields are mdicatcd for intrasellar tumors m the 
absence of hydrocephalus The treatment should 
always be given ivith the fractional dose method in 
order to avoid severe reactions He never applies more 
than one field per day with a maximum dose of 150 r 
through 0 5 mm Zn -f- 1 0 mm A1 at 170-180 K V and 
2-3 nuUiamperes The total dose depends on the loca 
tion and size of the tumor its nature the differentiation 
of Its cells age of the patient, the presence or absence 
of hydrocephalus the mtracramal pressure and also 
if surgery has preceded radiation or not The author 
usually gives a test exposure with a maximum of 50 r m 
order to determme the reaction of the patient The 
entire treatment takes from two to three weeks, and the 
total dose per area should not exceed 600 r except in 
very exceptional cases Post-operative irradiation is 
particularly mdicated m mcomplctely removed ghomas 
and sarcomas In conclusion the author states that a 
combination of surgery and radiation therapy will give 
the best results m the treatment of tumors of the bram 
Ernst A Poiile, M D Ph D 

DERMATOLOGY 

Radiotherapy of the Sympathetic System m General 
Medicme Its Apphcation to Dermatology J Goum 
and A Bienvenue. Rev d’Actmol et de Physiothfr , 
September-October, 1934 10, 388-411 (Repnnted 

by permission from Bntish Med Jour , March 2 1935, 
p 37 of Epitome of Current Medical Literature ) 

The authors find that radiaUon of the sympathetic 
nervous system has a defimte value m general medicine 
with special apphcation to dermatology It evokes 
nervous, glandular, and humoral responses m a similar 
way to those mduced by surgery of the sympathetic 
system, shock therapy and desensitization The 
mduced leukocytosis is of value m the treatment of 
suppurations and infective dermatoses, while the local 
trophic and circulatory effects are useful in other dis 
eases of the skin In psonasis however little benefit 
is obtained other than results from the amelioration of 
an accompanymg pruritus or, m children the arrest of 
the early stages In asthma associated with prungo 
however, quick rehef results after a prehmmary reac- 
tion The method can also be employed m syphilis and 
tuberculosis m association with the other forms o 


DIATHERMY 

Diathermy and Regeneration of Bone. E David 
Wemberg and Grant E Ward Aich Surg June 1934 
28, 1121-1129 

The apparatus used iii this senes of experiments con 
sisted of a spark gap generator, the maximum capacity 
of which was approximately 770 watts The milli 
amperage employed m each experiment depended on 
the size of the forelegs of the animal used and as a rule 
varied from 250 to 350 miUiarapercs In smaller am 
mals the mdhamperage required to raise the tempera 
ture of the skm to tolerance was about 200, m larger 
ones 400 or 500 railliamperes was occasionally de- 
manded The average time of apphcation was 35 mm 
utes per treatment 

The animals used m all e.xpenments were healthy 
normal dogs The forelegs were chosen, in which the 
bones were more easily accessible and the e.xperunents 
better controlled The method of traumatizmg the 
bone was that of bormg a small hole 1/8 mch m diameter 
through the large bone of the foreleg This was done 
under general anesthesia with stnet surgical asepsis 
The holes were drilled as nearly alike as possible and in 
correspondmg positions in each leg The bone m the 
control (nght) leg was then sutured immediately Into 
the hole m the left leg a small climcal thermometer was 
inserted and another was placed in the surrounding 
muscle In a few instances a third thermometer 
beneath the skm or between the diathermy electrode 
and the skm, mdicated approximate subcutaneous or 
cutaneous temperatures The edges of the skin and 
penosteum were brought together with mtemipted 
black silk sutures while the thermometers remained ra 
place. Sterilized diathermy electrodes consistmg of 
rubber sponges surrounded by flexible brass mesh were 
then apphed on each side of the left leg opposite the 
site of the mcision. These were held m place by suitable 
sterilized wooden clamps Sterile high frequency cords 
connected the electrodes to the generatmg apparatus 
After several trials to standardize technic it was found 
that the temperature m the bone could be raised to 101 
or 102° F without mjurmg the skm In a few cases in 
which the temperature of the bone was raised to 105 or 
100° F secondary sloughmg of the skin occurred 
Treatments were repeated each day for from one to four 
weeks the same settmgs on the apparatus and the same 
amperage as were determmed on the day of the opera 
tion bemg used At the end of the \anous penods of 
treatment the dogs were killed for gross and microscopic 
studies of both the treated and the untreated bones 
During the immediate post-operative treatment mth 
diathermy attention was attraeted by the sanation of 
the bleeding m the open wounds Shortly after turn 
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mg on the current there tvas a free flow of blood As 
soon as the heat was discontmued and the leg allowed 
to cool a little, the bleeding stopped This occurred 
with such regulantj that it caused the authors to con- 
clude that the heat, or perhaps some other electromag- 
netic effect of the diathermy, dilated the blood vessels, 
allomng free escape of blood mto the wound 

At the end of one week microscopie sections ret ealed 
the hole m the treated leg to be filled with vascularized 
connects e tissue a few degenerated red blood cells, and 
a small amount of bone dust An attempt at formation 
of new bone was endent ansmg from the cut edges of 
the endosteum The endosteum m the neighborhood of 
the hole showed a marked proliferation of osteoid tissue 
extcndmg down into the marrow cavity, and the marrow 
cavity near the hole was filled wath young fibrous con- 
nective tissue which ivas highly vascularized In the 
control leg the hole ivas filled with a partially organized 
blood clot, fibrous connective tissue, degenerated red 
blood cells, and bone dust, undergomg partial absorp- 
tion The cut edges of the endosteum were hned by 
fragmented bone wath the bone cells missmg At the 
end of two weeks the treated leg showed marked for- 
mation of bone arising from periosteum, endosteum, 
and the cut edges of the compacta There was also 
eiadence of formation of new bone m the marrow wath 
consequent narrowang of the meduUaiy cavity In the 
control leg there was some periosteal new bone m the 
immediate neighborhood of the hole with some osteoid 
tissue but no bone In three weeks the treated leg 
showed a decided adiamce m the penosteal and endos 
teal formation of new bone The cut edges of the endos- 
teum were hned with osteoblasts There was marked 
proliferation of bone in the medullarj cavity so that it 
ivas almost filled In the control leg there was no pen- 
osteal new bone formation and onlj a small amount of 
endosteal new bone noted The medullaiy ca\ ity wais 
far from bemg completcl> filled wath bone In four 
weeks the treated leg re\ ealed marked new penosteal 
bone The hole wws completelj filled wath a compact 
f>'pe of bone (not the >oung lamellar t>-pe) and looked 
like old cortical bone, except for an increase in the 
hn\ ersian canals In the control leg there was little or 
no penosteal new bone and the hole was filled wath a 
lamellar tiTie of bone so that it wais not >et healed 
Andrew H Dowd\ M D 


DOSAGE 

Dosage of Gamma Raj s in r units J Murdoch and 
E Stahcl Strahlcntherapie 1935 53, 102-llS 

The authors found that 1 mg of radium filtered 
through 1 0 mm Pt dcliicrs 7 02 r per hour at 1 cm 
distance The rcspcctu e sailuc for a filter of 0 5 mm 
Pt IS S 11 r per hour Tlie measurement method is 
desenbed m detail An isodosc chart with distnbution 
of radiant cnergx m roentgens is showai The cnergv 
absorbed per c c of water was dcterminctl b\ measure 
mcnis in roentgens and b) calculation of the gamma 
ra>s of radium It appears that 1 r corresponds to 100 
erg per c c of water (absorlicd cnergj) It ivas also 
ound that ionization chambers with light atomic wall 


matenal permit the measurement of radium doses in 
roentgens A few therapeutic doses used dunng the 
last SIX years are also quoted A contmuous exposure 
with 2 or 3 r per mmute will produce an erythema on 
the skin after 2 300 r and a radio-epidermitis after from 
3,500 to 4,000 r Reduction of the mtenstty to 0 5 r 
per mmute permits an increase in the dose to 6,000 r 
without produemg a marked reaction 

Ernst A Pohle, M D Ph D 


The Distnbuticm of Roentgen Rays wathm the 
Human Body Edith H Quimby, Murray M Cope- 
land, and Robert C Woods Am Jour Roentgenol 
and Rad Ther October 1934 32, 634^561 

Surface and depth doses delivered m various regions 
of the human body were measured m a cadaver and 
compared wath those obtained m a water phantom, for 
200 K V roentgen rays, 700 K V roentgen rays, and 
gamma rays For 200 K V reontgen rays, comparisons 
were also made wath surface and depth doses measured 
m the pelves of living mdmduals 

It was found that for all parts of the body except the 
chest and rntra-oral region surface and depth dose 
values obtamed by measurements m a water phantom 
may be used as a satisfactory approximation to the 
true values m radiation therapy 

For mtra-oral and thoracic regions, which vaned 
from the phantom readmgs, correction curves were 
presented m the article 

S M Atkins, M D 


Coutard Roentgen Treatment of Malignant Tumors 
Jens Nielsen Strahlentherapie, 1935 S3, 25-53 
The author discusses at length the principles of the 
Coutard method and analyzes the approach to the in- 
dividual case He ivams against a schematic procedure 
and emphasizes the necessity of mdmduahzation in the 
use of this method By the proper use of the time 
factor, local and systemic mjunes may be axoided 
Eicry patient should be carefully examined daily dur- 
ing the entire treatment period If a residual tumor is 
found radium implantation and electrocoagulation are 
indicated for its rcmoial The author bcheves it is 
quite possible that the electix e effect of roentgen ray s 
may be better with potentials above 200 ICV 

Ernst A Pohle M D , Ph D 


Percentage Depth Dose and Treatment Times for 
Various Potentials and Piltcrs J /akovsky Strah- 
lentherapie, 1935 53, 125-133 
The author undertook a senes of lomzation measure- 
ments in order to analyze the rclaUonship between tube 
potential fillers percentage depth dose, and treatment 
time He showed that for ex cry tube potential the 
percentage depth dose has a maximum for a definite 
optimal filter thickness If this filter thickmcss is in- 
c^-^id there is a slight increase in the percentage depth 

dose Howcicr the mcrcase in treatment Ume is too 

high to be economical, it is better to increase the focal 
skin distance He gi\ cs a table m the paper which per- 
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mits the selection of the most economical treatment 
conditions 

Ernst A Pohle, M D , Ph D 

Comparison of the Roentgen and Radium Spectrum 
from the Standpomt of the Practical Radiation Thera- 
pist R R Rathbone Am Jour Roentgenol and 
Rad Ther , December, 1934, 32, 808 809 
In this brief article the writer mcludes a graphic chart 
showing a comparison of roentgen and radium spectra 
usmg various kdovoltages and various filters and indi- 
cates the wavelength m Angstromsresultmg therefrom 
By knowmg the peak kilovoltage and the filter em- 
ployed one may determme the mavimum and mmimum 
wave lengths bemg used For example, at 200 K V P , 
with 0 6 mm copper filter the maximum and mmimum 
wave lengths are 0 46 A and 0 06 A respectively 
J E Habbe M D 

A More General Defimtion of the Roentgen ray Dose 
W R Johner Strahlentherapie, 1935, S3, 119-124 
After a brief discussion of the reasons nhieh lead to 
the choice of ionization in air as a measunng method 
for the roentgen ray dose, the author offers the follow- 
mg rensed defimtion of the roentgen umt The roent- 
gen ray dose is that amount of roentgen energy which 
IS being absorbed at a certain place per mass umt It 
should be measured by a small air-walled ionization 
chamber 

Ernst A Pohle, M D , Ph D 

The Determination of the Dose m Roentgen Therapy 
Ernst Otto Strahlentherapie, 1935, S3, 350, 351 
The author has developed a chart which permits the 
determination of the treatment time for a combination 
of potentials, filters, and F S D If there should be 
suffiaent call for these charts, the publishers of * Strah- 
lentherapie” will have them pnnted 

Ernst A Pohle, M D , Ph D 


tension Of these neoplasms, 60 to 70 per cent are in 
the postenor fossa and, therefore, encephalography is 
contra mdicated and even when performed is m most 
cases not satisfactoiy For these, ventnciilography is 
mdicated Encephalography is mdicated m ei'ety sta 
tionary cerebral lesion after other methods hare failed 
to establish defimtely the diagnosis 
Manj methods have been advanced bj xanous oper 
ators for the procedure Some remove all the flmd and 
others do not The air mtroduced also x’anes from the 
same amount of flmd removed to as much as 30 c c 
more Withm eight hours of the procedure the majonty 
of patients show a temperature rise to 101-103° F a 
leukocytosis of 15 000 to 25 000, albumin and blood 
m the urme, and marked mcrease m the cells 
m the spmal flmd Vomiting and headache also 
occur, as well as stiff neck. The blood pressure, pulse 
respiration, and spmal flmd pressure are normal 
The value of this procedure was illustrated in cases of 
metal retardation cerebral infantile palsies, special 
types of idiocy, convulsive states degenerative diseases 
and sequelie of cerebral trauma 

S M Atkins, M D 

ENDOCRINE GLANDS 

A Discussion of General Roentgen Biology, and of the 
Endoerme System m Particular Bruno Faccmi Arch 
di Radiol , Sept -OcL, 1934, 10, 532-552 
This IS a short, non techmeal review of the effects of 
radiation on various normal tissues of the body, and a 
discussion of the effects of radiatmg endoerme glands 

E T Ledd\ M V 

THE ESOPHAGUS 

Radiation Therapy of Caremoma of the Esophagus 
Rudolf Hummel Strahlentherapie 1935, S3, 225-230 
Durmg 1922-1934, 72 cases with caremoma of the 
esophagus were treated in the author’s dime by ir 
radiation Techmc during the last four years ISO 


ENCEPHALOGRAPHY 

Encephalography Karl Komblum and Francis C 
Grant Am Jour Roentgenol and Rad Ther , 
September 1934,32,311-316 

Encephalography demands an exact, careful fllm 
exammation, complete dramage of all the flmd (the 
method does not matter), and extreme care before a 
diagnosis of disease is made 

Ventricular distortion, marked generalized or asym- 
metncal atrophy, or arachmtis m the subarachnoid 
spaces may be easily recognized, but m the finer diffuse 
changes, mdd or moderate atrophy, one must re 
member that the vanation may be a normal one, 

S M Atkins, M D 


Encephalography m Children A Earl Walker 

Jour Roentgenol and Rad Ther October, 1934 32, 


437"'456 f i. 

In cluldhood, 'with, the exemption of the acute m- 

flammations of the central nervous system neoplasms 
are the most common cause of increased mtracramal 


KV 05mm Cu + 3 ram A1 30cm FSD twosit 
tmgs per day, 165 r (m air) per field for 18 week days 
A sJan erythema is produced with 170 K V 3 ma , 2 
mm Cu + 10 mm Al at 70 cm FSD m 390 nunutes 
In addition radium is inserted m a rubber tube m front 
of the fluoroscopic screen From 280 to 300 mgh are 
given daily, with a total dose of from 1,600 to 2,000 
mgh an interval of from five to slx days between sit 
tings, filter 0 5 mm platmindiura length of screen 2 
cm strength 10 mg each If the sitting extends seven 
hours patients usually complam Gastrostomy is done 
only in cases m which msulficient nourishment can be 
obtained by mouth 

Eleven cases received roentgen therapy onl> , 19 
were treated with the older methods elcxcn were 
treated by radium only The results m all these groups 
were not X ery encouragmg Twenty -mne patients re- 
ceived treatment according to the method described 
above. In 10 cases gastrostomy had to be performed 
Nine patients were still alive after 0 months fix e after 
0 months three after 12 months, and one after 18 
months. The author concludes that, even with tin. 
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combined roentgen and radium therapy, only tempo- 
rarj results are to be expected 

Ernst A Pohle, lil D , Ph D 

FOREIGN BODIES 

Wandering of a Swallowed Needle Case Report 
Ludwig Bayer and Klaus Berg R6ntgenpraxis, June, 
1935 7, 3S0 381 

How much — and if— foreign bodies may change their 
position appreciablj is still a matter of dispute The 
authors’ patient was admitted for an acute disease of 
the right hip (193-1) In 1929 the patient had swallowed 
a straightened-out hairpin which two laparotomies had 
been unsuccessful in removing In 1931 a roentgeno 
gram showed that the pm had perforated through the 
lower duodenum and was probablj lying m the retro- 
pcntoncal space on the psoas muscle A roentgeno- 
gram at the time of the sjTnptoms of hip disease showed 
that the tip of the pin had eroded and perforated the ace 
tabulum and was partially m the joint space, which was 
narrowed and irregular The pin must have wandered 
down for this considerable distance during three years 
It was remoi ed surgicallj 

Hans W Hefke M D 


Wandermg (’) of a Bullet Case Report Ulnch 
ROntgenpraxis June, 1935 7, 384-380 

It seems to be the consensus of opinion that bullets do 
not w ander mthout being earned along by a purulent 
abscess A case is reported m which a bullet in the up 
per half of the leg travelled down to the insertion of the 
Achilles tendon (m more than twclte >ears) but was 
enclosed in a foreign bod> abscess In another patient 
a bullet was demonstrated reontgcnologically (1930) in 
the mid portion of the sternum In 1935 it was shoivn 
at the lower tip and a 17-cm canal could be seen in the 
sternum In this case, the author believes the 
bullet has ivandcrcd by being pushed downward bj a 
stcnlc abscess 

Hans W Hefke M D 

FRACTURES 

Treatment of Fractures of the Carpal Scaphoid 
R Soto-Hall end K O Haldeman Jour Bone and 
Joint Surg , October, 1934, 16, S22-S2S (Repnntcd 
b> permission from Bntish Med Jour , March 2, 1935 
p 35 of r pitoine of Current Medical Literature ) 

The authors pomt out the necessitj of differcntiatmg 
between the clinical N-aneties of isolated scaphoid 
fractures, as both treatment and prognosis ^'a^J with 
each l>pc The most common fracture is an mtra 
articular injun, and occurs through the bodj or neck 
Next m frequenej is an axailsion fracture of the lubcr- 
osiij which IS extra articular and heals with good bonj 
union in fixe or six weeks The third and more un 
common tjpc presents a scxerelx comminuted fracture 
with considerable deformitj In the case of intra 
articular fractures carlj diagnosis and treatment arc 
impcratixc As CO per cent of cases arc diagnosed as a 
spramid waasl the faxairable opportunitx for carl) 
immobihration has usuallj passed, as pseudanhrosis 


increases rapidly after txvo weeks without proper 
treatment In cases in which a fracture of the xvnst is 
suspected, an x ray should be taken xvith the hand m 
complete ulnar flexion In cases of recent fracture it 
has been found that the best results are obtained by 
fixation m plaster wath the xvnst m 30 to 40 degrees of 
extension, with complete radial flexion of the xvnst, the 
thumb bemg mcluded m the posibon of extension and 
abduebon Immobilizabon should be conbnued for at 
least seven weeks, depending on progress and the age 
of the pabent In some cases immobilizabon may he 
necessary for three months The thumb should be 
liberated at the end of five weeks, and m retarded cases 
the cast may be bivalved after eight weeks in order to 
begin baking and massage In late cases and those 
xvith pseudarthntis a bone-dnllmg operation is earned 
out, which should heal the simple scaphoid pseud- 
arthroses and allow proper reduebon In cases which 
show marked commmution and deformity, or m which 
lytic changes are evident, complete excision of both 
fragments of the scaphoid is recommended xvith immo 
bihzation for at least five weeks m complete ulnar flex- 
ion of the xvnst 

The Calcium Sbeam as Concerned xvith the Healmg 
of Fractures JohnJ Moore and Alfred A de Lonmier 
Am Jour Roentgenol and Rad Ther , October, 1934, 
32, 457-463 

Expenmentmg xvith healmg of fractures m rabbits. 
It was noted that under ample calcium, phosphorus, and 
vitamm supply when the generalized tissue balance 
was shifted to the acid side, there was a delay m the 
ossification of the callus and a generalized deossification 
of the skeleton WTien the tissue balance was shifted 
to alkalme the ossification of callus was furthered 
This latter is best in the presence of an aeid medium 
m the mtestme as produced b> lactose fermentation 

S M Atkins, M D 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Rcboposition of the Transverse Colon Report of 
Txvo Cases P E Truesdale Jour Am Med 
Assn , Ma> 11, 1935, 104, 1697-1700 

Abnormal posibon of the mtestmal traet is the 
result of some disturbance of migrabon rotabon, de- 
scent or fixation dunng embrjome hfe. Rclativel> 
slight variations m the different stages of develop- 
ment of the intestine result m such developmental 
anomalies as migratory colon exccssiva mobihty of the 
colon, dohchocolon torsion of the colon or its mesen- 
terj or both common mesenterj, and congemtal fis 
sure of the mesenterj In most of these cases the 
transverse colon is in normal position but has some 
defect or torsion of the mesenterj It maj be verj 
short or have exaggerated sinuositj Lack of fixabon 
of the mesenterj and torsion from bands or adhesions 
may result in abnormal positions of the cecum or of 
the ascending transverse or descending colon, or 
maj cause voIvtiIus of a segment of the small or large 
mtesbne or both Perhaps the rarest of all develop 
mental anomalies of Uie colon is rctroposibon of the 
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transverse colon due to inverted rotation of the nudgut 
during the tenth week of embryonic hfe In the few 
cases assembled from the hterature the tmnsveise 
colon dips back mto a tunnel behind the duodenum 
and supenor mesentenc artery Some constncUon 
through torsion of the mesentery or pressure on the 
transverse colon then causes intestinal obstruction 
Two of the author’s own cases and six others from 
the literature are reviewed, wth illustraUons to demon- 
strate the appearance of the viscera and the factors 
producing obstruction 

ChAR1.es G SuTHBRLAlro, M D 


Anomalies of Intestinal Rotation as a Cause of 
Intestinal Obstruction Clarence E Gardner Jr , and 
Deryl Hart Arch Surg , December, 1034, 29, 942-081 

This article deals with the various degrees and types 
of abnormalities of intestmal rotation An cxcdlent 
description of embryologic development and the mecha 
msm of intestinal rotabon accompamed by instructive 
diagrams is presented The authors present two of 
their oivn cases and review 103 reported cases from the 
hterature 

In non rotation of the midgut loop, the intestinal 
tract occupies the position in the abdomen fun- 
damentally the same as m the embryo at the eighth 
week The entire small bowel lies to the right of the 
mid hne and the colon to the left There is no second- 
ary fixation of the mesentery, the entire midgut loop 
hanging free from the narrow duodeno-cohe isthmus 
Such an anomaly predisposes to the development 
of lolvulus of the entire midgut loop The term 
malrotation" designates the irregular defects of 
rotation and fixation In one tjiie the pre arterial 
segment is reduced m front of the supenor mesen- 
teric artery, while the rotation of the post artenal 
segment is arrested In another type the pre-artenal 
segment remains entirely on the right side, as in non- 
rotation, while the post-artenal segment has rotated 
normally but has been prevented from becoming fixed 
to the postenor abdominal wall by the presence of the 
non rotated small bowel In both of these conditions 
the cecum and ascendmg colon retain their primitive 
mesentery m common with that of the small mtestme 
Volvulus of the common mesentery may be produced 
A large mtra-abdominal hernia may be sunulated by 
the rotation of the pre arterial loop into the mesentery 
of the post-artenal segment between the superior mes 
entenc artery and the colon Practically the entire 
small bowel may be contained m the pentoneal enve- 
lope thus formed In reverse rotation, there is a 90- 
degree clock-wise rotabon mstead of the normal 2/0- 
degree counterclockwise rotabon In this condition the 
transverse colon passes dorsally to the duodenum and 
the supenor mesentenc artery If the normal fixabon 
of the root of the mesentery toward the right iliac fossa 

takes place in this position the bansveise colon b^raes 
trapped m a tunnel beneath this acquired attachment 
Volvulus with sjmptoms of duodenal occlusion is 
the more common condition which follows vo us o 
the enbre mtcstmal tract There may be sjmptoms 


of acute or chrome intestinal obstruction Obsinic 
tion may be complete partial or intermittent In the 
chrome type the diagnosis should be made clinically 
and has been reported in 32 new bom infants It must 
be differentiated from pylonc stenosis and atresia of the 
distal portion of the duodenum In the chronic tj-pe 
the feedmgs are taken normally for several days Me 
comum and m some cases normal stools are passed 
Vomiting constipation and abdommal pain usually 
occur around the thud or fourth day The i omitmg is 
persistent and projectile, occumng some twenty to 
thwtymmutes after feedmg The vomitus contains bile 
There is distention of the upper abdomen with the 
loner abdomen bemg flat or scaphoid If vascular 
obstruction accorapames the volvulus blood stauied 
flmd may pass from the rectum Marked degrees of 
acidosis and dehydration may follow X ray eramina 
tion will reveal a markedly dilated stomach and duo- 
denum, inth the entire duodenum to the right of the 
vertebral column This latter findin g is of great diag 
nostic value from the roentgenologic standpomt The 
cases of volvulus with acute symptoms are very diSicult 
to diagnose clmicaUy from acute mtestmal obstruction 
from other causes unless previous radiologic studies 
have been earned out and the patient is known to haie 
some type of abnormal mtestmal rotation or fixation 
This article should be of equal value to the clmician 
surgeon pediatncian and roentgenologist 

Andreu' H Dow d\ M D 


Mahgnant Lymphoma of the Gastro intestmal Tract 
A C Patbson Arch Surg December, 1934 29, 907- 
922 

Mahgnant Ijmphoma is considered to be a neoplasm 
which arises from the lymphatic tissue and is due to 
prohferation of ati/pical cells in the Ijmphabc senes 
The condition may be localized or generalued The 
group reported by the author is localized to the gastro- 
mtesbnal tract and is placed in the lymphosarcoma 
group 

The author reports six cases The sjmptomatology 
was not characteristic m any one case In not a smgle 
case m this senes was the pre-operative diagnosis 
of malignant Ijonphoma made. Generally speaking the 
average age of the pabents with mahgnant lymphoma 
falls somewhat below the cancer age, and while they 
may vary from three and one half j ears to 85 j ears, 
the average age of incidence generally falls from fifteen 
to twenty years below that of caremoma in the gastro 
mtestmal tract 

The lymphomas arise m the submucosa and infiltrate 
the submucosa and the musculans Ulceration of the 
mucosa is not alwajs present, but is not infrequent and 
when present is usually due to necrosis from pressure 
and loss of blood supplj rather than to neoplastic in 
vasion Regional Ijunph glands are usuallj inxmlied 
Extension to the Iiier is unusual In the stomach the 
lesions vary from verj small localized nodules to a 
diffuse infiltrabon of pracbcallj the entire wall of the 
stomach The condition maj be mistaken for poIjTKists 
of the stomach or for carcinoma of the stomach In 
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the small intestine, the lower part of the ileum is 
most commonly involved The lesion may be diffuse, 
nodular, sessile, or polypoid Aneurysmal dilatation 
of the intestine at the site of the neoplastic invasion is 
frequent, due to the destruction of the muscle fibers or 
to involvement of the submucosa with subsequent 
effect on its plexus of nerves Obstruction is not fre- 
quent when it occurs, it is usually late in the disease 
and due to pressure from the enlarged mesenteric glands 
or as a result of fibrosis which may occur late in the 
disease Intussusception is fairly frequent the tumor 
occupying the apex of the invaginated loop In the large 
mtcstincs the lesions are similar to those in the small 
bowd, though the lumen is not often encroached upon 
One of the author’s casts clinically resembled caremoma 
of the rectum 

Laboratory data are m no way distinctive The roent- 
gen ray diagnosis is usually carcinoma, though a diag- 
nosis of gastric ulcer is sometimes made, or even of 
polyposis In a fair number of cases the cxammation 
revealed no abnormalities Changes in the blood pic- 
ture are absent or of no differential value, with the 
exception of terminal leuVjcmia, which is seen in some 
cases la the six cases presented by the author, the 
climcal history, along with the roentgen ray observa- 
tion and microscopic sections, is given in detad 

Anprbw H Dowdy, M D 

GENITO-URINARY TRACT (DIAGNOSIS) 

Roentgenograms of a Paranephritic Abscess O Spit- 
eenberger Rdntgcnpraxis, Juno, 193S, 7, 391-396 

Paranephritic abscesses have not, heretofore, been 
shown directly by means of pydograpby Necessary 
for their direct demonstration is a communication be 
tween them and the kidney pdvis In the case reported 
a flat film showed a marked umlateral haziness of the 
psoas shadow and absence of the ladney shadow 
Cathctcnzation of the ureter led to perforation of the 
kidney pclns, which ivas not immediately recognized 
A retrograde pydogram showed the contrast material 
in the kidney and around the kidney and upper ureter 
The condition of the patient became worse and the 
infection seemed to have been spread by introduction 
of the thorotrnst It seems advisable to use great cau- 
tion when doing a retrograde pyclogram m cases of 
paranephritic abscess 

Hans W Hefke, M D 


GOITER 

A Roentgen Study of the Chest in 200 Patients with 
Goiter S J Hawley Am Jour Roentgenol and 
Rad Thcr , September, 1934 32, 320-329 
In this studj tlic basal metabolic rate in 35 per cent 
lias nonnal or lower, and in 65 per cent elevated Of 
tile group studied, 18 per cent had enlarged heart shad 
ows, S9 per cent of the enlarged hearts had elevated 
(nm! metabolic rates Of the patients who succumbed 
SO per cent fmd enlarged hearts and showed organic 
Iicart disease at postmortem Paliems with toxic 


adenoma showed a much greater tendency toward 
cardiac hypertrophy than those with hyperplastic thy- 
roids There is no charactenstic heart shape m thyroid 
disease 

S M Atkins, M D 


GRENZ RAYS 

Quality Determmations of Inhomogeneous Grenz 
Rays H Steps Strahlentherapie, 1935, 52, 686- 
(591 

For the definition of the quality of inhomogeneous 
radiation it is necessary to give, in addition to the half 
value layer, data regarding the degree of homogeneity 
This is possible by dctcrmmmg the quotient of the 
second HVL over the first HVL (Christen and 
Holthuscn) The author measured the first HVL 
and the degree of homogeneity of Grenz rays emitted 
from two different tubes There was very little dif- 
ference between the two radiations 

Ernst A Poheb M D , Ph D 


GYNECOLOGY AND OBSTETRICS 

Further Experience with the Protracted Fractional 
Dose Method in the Treatment of Carcinoma of the 
Female Genital Organs Heinz Kirchhoff Strahlen- 
thcrapic, 1935, S3, 193-201 

At the Women’s Clinic University of Kiel, the pro- 
tracted fractional dose method has been used for five 
years The author gives a bnef rfcsumfe of the results 
obtained up to now Technic 50-70 cm F S D , 1 6- 
2 3 mm Cu, 2 3 or 5 r per mmute, 200 r (in air) per 
sitting and per field From June, 1930, to October, 
1932, 108 carcinomas of the cervix and ovary were 
treated The dose effective in the diseased tissue varied 
from 800 to 4,000 r Twenty four grew worse under 
treatment, 80 did not respond, 19 were temporarily 
improved, and one was still well in April, 1935 The 
remaining 44 cases (32 after operation and 12 after 
radium) were treated prophylactically They were all 
free from recurrence in April, 1935 During the last 
two years the techmc has been changed 'The single 
dose IS approximately 400 / on the skm and two fields 
arc given per day in such a manner that the same field 
IS exposed on altemaung days "Two fields are given 
over the antenor and postenor pelvis, usmg a 10 X 15 
cm opening Sometimes lateral and xnilvar fields are 
added It is possible m this manner to apply from 4,000 
to 5,000 r to the tumor during a period of from three 
to four weeks During the penod from November, 
1932 to December, 1934 70 cases were treated with 
the new technic two grew worse during treatment, 
20 did not respond 14 were temporarily improved, and 
20 were free from recurrence m Apnl, 1935 The re- 
maining eight cases received prophylactic x ray therapy 
after operation (0) or after radium application (2) 
The} were all free from recurrence in Apnl, 1935 A 
few illustrative case histones are appended The 
author feds that considerable progress has been made 
with the introduction of this new method 

Ernst A Pohle. M D , Ph D 



380 


radiology 


The Therapeutic Importance of Hysterosalpmgog- 
raphy m StenJity of Women J Grunthal and R 
Eleitsman Rdntgenpraxis, May, 1935, 7, 321-325 
It IS knovra that the mjection of hpiodol into the 
uterus and tubes is not only important from a diagnos- 
tic standpoint, but also has great therapeutic value 
There are many cases m the literature m which a sal- 
pingography cured sterility 
The authors’ cases are of especial interest because 
they concern, mostly, patients in whom air pertubation 
had not been successful It is understood that patients 
with acute or subacute adnexiUs must not be exammed 
m this way For mtroduction of contrast material mto 
the uterus, the authors are usmg an apparatus which 
allows the operator to watch the intra-utenne pressure, 
which should not exceed 250 milhmeters of mercury 
The injection is done under the fluoroscope A film is 
taken immediately afterward and another 24 hours 
after In some cases, intra utcrme pressure of 220 milh- 
meters dropped suddenly to 100 milhmeters and a 
roentgenogram made after that time showed that the 
tube, which had been occluded up to this tune was 
patent The authors give morphm scopolamin before 
the examination In order to make occluded tubes 
patent, it is necessary to raamtam a uniform high pres- 
sure in the uterus for an average of two hours An 
hysterosalpmgography done for from three to five mm- 
utes IS of diagnostic value only and not of therapeutic 
This method of slow dilatation of tubes is called sal 
pmgeurysis A few cases are reported In most of them 
the tubes remained occluded for the first hour and only 
after an hour and a half was there contrast material 
seen m one or both tubes The patient must remam m 
bed for twenty-four hours after this ordeal The best 
time for salpingeurysis is between the fourth and the 
seventh post-menstrual day Comphcations have not 
been observed by the authors In 24 cases with neg- 
ative pertubation (air method), one or both tubes could 
be made patent m 13 (about 31 per cent) 

Hans W Hbfke, M D 

Radiation Therapy with Short F S D in Gynecology 
Walter Schaefer Strahlentherapie 1935, S3, 210-216 
The construction of an x-ray tube permittmg the 
irradiation of body cavities is an effort to replace to 
some extent the much more expensive radium The 
tube descflbed by the author can be inserted mto the 
vagma and by means of special attachments adequate 
filter, and proper aimmg of the \ ray beam high doses 
of roentgen rays can be dehvered to the cervix Isodose 
charts for operation at 90 E V 4 ma are shown m the 
article So far, a total of 120 cases have been treated 
by this new method 35 of these represent recurrences 
followmg previous irradiation Ten cases of caranoma 
of the cervix belonged to Group nt and 70 patients to 
Group III Of 16 cases with carcmoma of the cervix 
observed ewer a period of from two to three years, 10 
remained well In Group W no cures could be ob- 
tamed Of nme paUents who bad developed a recur- 
rence followmg previous irradiation, five survived a 
one- to three-year observation period The author feels 


that the prehmmary results are encouraging, particu 
larly m Group III 

Ernst A Pohle M D Ph D 


Indicauons for Roentgen Therapy m the Monosymp- 
tomatic Metrorrhagia m the Climactenum M C. 
B6cRre Strahlentherapie, 1935, S3, 62-73 
The author analyzes a senes of 100 cases of women 
between 40 and 53 years of age who came to the clmic 
with the symptom of uterine bleedmg Of the group, 
70 per cent proved to be amenable to roentgen therapy 
and the rest had to go to surgery Fifty six were per 
sonal patients and 44 observed by the chief of the chnic 
The majority of patients were subjected to hj-stero- 
salpmgography, and those with abnormal findmgs had a 
curettage The cause of the bleedmg was found to be 
as follows mtra uterine carcmoma m 8 per cent, sub 
mucous fibroid m 10 per cent, polyp in 4 per cent, 
residual placenta in 3 per cent, cystic salpingitis in 
4 per cent, cystic ovanes m 1 per cent, functional 
metrorrhagia in 51 per cent, functional infectious 
metrorrhagia m 10 per cent, and metrorrhagia of un 
known ongm m 9 per cent A fractional treatment 
techmc is recommended The dose used for stenlma 
bon IS usually distnbuted over a penod of eight weeks, 
and one sitting per week is given 

Ernst A Pohle, M D , Ph D 


Effect of Roentgen Therapy of the Medulla Oblongata 
on Uterme Bleedmg A Kukowka. Rdntgenpraxis, 
June, 1936, 7, 396-398 

The center for the vasomotor nerves is supjxised to 
be situated m the medulla oblongata The author 
undertook to irradiate this region with roentgen rays 
(I80KV, 3ma, 0 6 mm Cu, 150 r) All patients 
had excessive menses and had been treated unsuccess- 
fully by gynecologists In most of the 23 cases there 
seemed to be definite improvement The menstruation 
cycle IS not changed The therajieutic effect is not per 
manent and dysmenorrhea, menorrhagis, etc , therefore 
are not benefited for any length of time The blood 
pressure was not changed The effect of irradiation is 
apparently due to stimulation of the vagus or sympa- 
thetic nerves or vasomotor system 

Hans W Hefke M D 


Some Reasons for Not Introducmg Placentography 
into Practical Radiologic Obstetnes A Tommascih 
Archivio di Radiologia, 1934, 10, i63~/89 
The author s experiments contra indicate placentog- 
raphy m obstetnes as the effects of thonum salts used 
in the technic are deleterious to both mother and fetus 

E T Leddv M D 

HEART AND JfASCULAR SYSTEM 

The Roentgenkymograph as a New Aid m the Diag- 
nosis of Adhesive Pencarditis Sydney E Johnson 
Surg, Gynec and Obst August 1935 61, 109-175 
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The author studied the roentgenkjmogram of a case 
of adhesive pencarditis and found the results of diag- 
nosUe r alue The roentgcnkymograph employed was 
constructed (at no great expense) by the author, smce 
this instrument is not at present arguable on the market 
The author credits Dr I Seth Hirsch with bnngmg this 
method of roentgen exammation to the attention of 
American roentgenologists and for pioneer work in its 
further development 

The roentgcnkymograph records on an x ray film the 
amphtude of excursion of the heart borders durmg one 
or more cardiac cj cles The x ray beam passes first 
through the paUent and then through narrow horizontal 
slits m a stationary lead grid The film is kept m motion 
at a umfonn rate of speed and in a direction perpendicu- 
lar to the sUts throughout the exposure The amphtude 
of pulsation of each portion of the aortic and cardiac 
shadow is shown in the curves which represent that 
portion of the cardiac silhouette 

The roentgenkymogram shows the chest shadow 
divided into transverse bands the width of the bands 
representing the distance the film has moved down- 
ward durmg the exposure Smce the movement of the 
film IS downward the recording of the curves of the 
excursions of the heart borders begins at the lower mar- 
gins of the bands Each mdindual curve represents 
the outward and mward movement of the portion of 
the cardiac border which hes m the line of the particu- 
lar sht m the gnd Therefore, the curve represents the 
moiement of a portion of the heart border which has 
the same length as the width of the sht and not the 
length of the distance travelled by the film 

The case of adhesive pencarditis presented by the 
author showed no evidence of excursion of the left 
X entncle on the roentgenkymogram The aorta showed 
only a shght npple and the nght border showed no 
moxemcnt Wth the exclusion of other conditions 
which might produce a stationary left xentncular 
border the diagnosis of adhesive pencarditis was made 
This conclusion ivas confirmed at operation 

The author descnbes his roentgenkymograph, which 
consists csscntiallj of the following (1) a framework, 
(2) a moiable cassette carnage, (3) a tiimng device, 
(4) the lead gnd, (5) an dectnc contact switch, and 
(0) a X ertical support He employs a No 2 oil-cyhnder 
door closer as the tirmng dexnce The lead gnd con- 
sists of lead bands 12 mm xvide, separated by stnps of 
paper 0 4 mm thick 

J N ANfe, MD 


The Diagnosis of Ancurj'sms of the Abdominal Aorta 
■Mbrccht Hartung R5ntgcnpraxis Maj , 1935 7, 308- 
110 

The roentgenologic diagnosis of aneurisms of the 
abdominal aorta ma} be made ducctlx or mdirectl> 
The inducct signs are erosion of bodies of the xcrtc- 
bra; occasionallj erosm of nbs or transverse processes 
of the lumbar xertcbra; The direct signs are displace- 
ment of the stomach and colon by the aneurj sms, or a 
pncumopcntoneum In some cases calcification ranj be 
seen m the wnll of the aneurj’sm — such a case is de- 


scnbed m detail The large pulsating tumor did not 
cause any symptoms 

Hans W Hefkb, M D 

HODGKIN’S DISEASE (DIAGNOSIS) 

Changes m the Bone m Hodgkm’s Granuloma Lloyd 
F Graver and Murray M Copeland Arch Surg,June, 
1934, 28, 1062-1086 

One hundred and seventy-two cases of Hodgkm’s 
granuloma proved histologically, are studied Twenty- 
seven patients, or 15 7 per cent, were found to have m- 
volvement of the bones The age mcidence was very 
similar to that of the general group xvith Hodgkm’s 
granuloma The greatest age mcidence xvas found be- 
tween 17 and 40 years, the age extremes were 17 and 
57 years The ratio of males to females was about 
equal Pam preceded demonstrable mxmsion of the 
bone m 17 cases It xvas described as a dull achmg or 
severe and lancmatmg type, most frequently referred 
from the lumbar region to the lower extremibes and 
was accentuated by change m posture Gudle changes 
were experienced xvith vertebral changes The bones 
most frequently involved were found to be those of the 
spme and pelvis Pathologic fractures were found to be 
rare, but collapse of the vertebriE xvas frequent The 
mtervertebral discs were rarely mvolved The osteo- 
plastic and osteolytic tvpes of osseous changes were 
noted A combination of both was seen m manj cases 
Two routes of osseous involvement were assumed (I) 
from the marrow foci of Hodgkm s granuloma, (2) 
from the contiguous diseased lymph nodes from which 
direct infiltration mto bone occurred 

Hodgkm’s granuloma affectmg bone may be con- 
fused xvith metastatic deposits m the bone from carci- 
noma neoplastic processes such as lymphosarcoma and 
the leukemias Exvmg’s tumor may be simulated dur- 
mg certain phases of the osseous mvasion Less fre- 
quently the condition has been confused xvith various 
forms of osteomyehtis, mcludmg Garrd s osteomyehtis 
In one case a lesion of the nb had many of the character- 
istics of a cyst of the bone A careful physical examma- 
tion and a history, xvith biopsj , usually sufiice to differ- 
entiate the condition 

Irradiation therapy remains the treatment of choice 
the preference bemg given to roentgen rays m most cases 
In recent years the treatment has consisted of high 
voltage roentgen ray either m suberythema or fractional 
doses dependmg upon the local and general condition 
of the paUent. hlore attention than formerlj has been 
paid to the treatment of the mediastinum and retro- 
peritoneal regions when there was demonstrable or 
presumable mxolxemcnt of these areas No routme 
dosage is applied Each case is mdividualized The 
treatment regarded as best is that which xvill secure the 
best palliation for the longest time The treatment 
should nex er be so sex ere as to make it seem harder to 
bear than the disease The skm should be spared severe 
reaction In the last txvo j ears Heublein’s method of 
prolonged, continuous, low intensity irradiation of the 
entire bodj has been emploj ed It has been found to 



382 


RADIOLOGY 


be a valuable part of the treatment m a number of the 
cases 

Andrew H Dowdy, M D 
THE KNEE JOINT 

Our Experience with Tuberculosis of the Knee Joint 
V Schiller and W Altschul Rflntgenpraxis, May 
1935, 7, 294-302 

In the experience of the authors tuberculosis of the 
spine IS found most frequently, considering all cases of 
tuberculosis of the skeleton (675 cases) Tuberculosis 
of the knee jomt has the second place (11 per cent of 
all cases) Of the entire group, 08 per cent were men 
32 per cent were women, and about one half of the 
cases were persons between 21 and 30 years of age 

A study of the patients with tuberculosis of the knee 
shows that there is no uniform charactenstic type but 
many different types The early stages, whieh usually 
involve only the capsule may show no bony lesion, the 
joint-space might be widened by an exudate The bone 
atrophy which is tjrpical in many other joints may not be 
present at all When the process invades the bone, 
there are, first, small erosions on the edges of the joint 
surfaces The spme of the tibia may be mvaded with 
out other changes In the dissecting type of tuber- 
culosis areas of bone destruction and separate bone 
sequestra may be seen The largest percentage of 
cases shows a destruction of the joint surfaces with 
early ankylosis and atrophy 

The treatment is general (medication diet rest, sun- 


THE LUNGS 

The Radiomorphologic Appearance of Hydatid 
Disease of the Lung Romano Vercesi Arch di 
Radiol , 1935, II, 36-47 

Vercesi shows by means of 28 reproducUons of 
roentgenograms how the "typical ’ picture of hjdatid 
dtsease m the lung may vary with the stage of the lesion 
For the examination of the chest the author prefers the 
roentgenogram to the roentgenoscope The size of the 
lesion IS not as important as its density m determining 
Its age In the early stages there may be only shght 
reactive puhnomtis but in the later ones marked pul 
monary changes may be demonstrated 

E T Leddi, hi D 

Physical Remarks Concemmg the Etiology of the 
St Joachimsthal Carcinoma of the Lung H Tschel 
mtz Strahlentherapie, 1936, S3, 269-276 
The well known cases of carcmoma of the lung which 
have been observed for many years m St Joachimsthal 
were supposed to be due to the inhalabon of radium 
emanation The author undertook a very detailed 
study of the etiology of the disease, and comes to the 
conclusion that while the inhalation of the radium 
emanation may be one factor sihcic aad and its salts 
are the principal cause 

Ernst A Pohle M D , Ph D 

LYMPHOSARCOMA 


light) and local (roentgen rays) Two fields are used 
(lateral and medial), 150 to 200 r being given to each 
field and repeated m about four weeks Orthopedic 
measures are, of course, used to insure rest of the joint 
About three fourths of the cases could be dismissed 
symptom-free and able to work 

Hans W Hefke, M D 

THE LIVER 

Rare Roentgenologic Fmdmgs of Calcium Deposits 
in the Liver and its Surroundmgs Kurt Freese, Rfint- 
genprans, June, 1936, 7, 368-373 

In one patient the hver was seen to contam multiple 
dissermnated, calcified areas up to the size of a marble 
Echinococcus, calcified hemangioma, calcified abscesses, 
calcified tuberculosis syphihtic or calcified metastases 
were thought of The history the findmg of other 
calcified glands and the shape of the calcified nodules 
make the author believe that this unusual appearance is 
due to old healed tuberculosis 

The second case showed large irregular areas of cal 
cification m the hver region A lateral film showed that 
they were arranged more or less m one plane and were 
situated just below the diaphragm The diagnosis was 
old, calcified subphremc abscess 

A third case showed the necessity of fluoroscopic and 
lateral examinations by which a large calcified area in 
the region of the liver was defimtcly localized in the 
diaphragmatic pleura 


Lymphosarcoma A Chnical Pathologic and Radio- 
therapeutic Study with a Report of 30 Cases Mai 
Cutler Arch Surg , March 1935 30, 405-441 
The matenal consists of an analysis based on 30 cases 
of microscopically proved lymphosarcoma The pa- 
tients were selected from the Veterans’ Admimstrabon 
Facihty and do not represent a random samplmg of the 
population but constitute a rather selected group dis 
charge from mihtary service bemg the primary cntenon 
for admission The minimum age at the onset of sjimp 
toms was thirty years and four months, the maximum 
age sixty-one years and three months, the mean age 
43 2 years The end results m every case were known 
and autopsy was obtamed on 13 of the patients who 
expired m the hospital The clmical roentgenologic 
and pathologic observations are correlated Lympho- 
sarcoma IS divided mto two major clmical groups (1) 
a generalized form with widespread mvolvement of the 
lymph nodes and (2) localized form inth a smgle group 
of lymph nodes mvolvement The localized group is 
comparatively rare In the author s senes there were 
26 of the generalized type and fii e of the localized type 
Histologically the condition is generally dmded mto 
two groups (J)reticulum-cell sarcoma or large round 
cell IjTnpbosarcoma ansmg from the reticulum and (2) 
mahgnant Ijmiphocjdoma ansmg from the lymphocjdes 
The generalized form is notonous for its recurrence 
foUowmg treatment 

Clmically and histologically Ijuiphosarcoma of the 
tonsil and nasophaiyux can be easilj confused with 


Hans W Heicee M D 
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lympbo-cpithelioma and transitional-cell earcmoma All 
three lesions ate highly and equally radiosensitive In 
many of the cases the similarity is so stnhmg that a 
differential diagnosis is exceedingly difficult 

Three cases of lymphadenoma are mcluded in this 
senes The differentiation of this condition from lym- 
phosarcoma IS quite difficult The distinction is based 
on the clinical course and the microscopic appearance 
of the tissues Lymph node mtolvement is locahzed 
The course is charactenstically chrome and benign 
Microscopic section fails to show the catena of malig- 
nancy 

If mvolvement of the mediastinum is extensive, the 
clinical and roentgeno’ogical features simulate tumors 
of thymic ongm The histogenesis of thymic paren- 
chyma being undetermmed, it is not feasible to classify 
these tumors From the therapeutic viewpoint, there 
are two distmct and different groups One is highly 
radiosensitive and the other is markedly radioresistant 
In the generalized form of lymphosarcoma the ra- 
diation treatment must be apphed to large areas of the 
body and should mclude all lymph node-beanng areas, 
although clmically they are not mvolved but are 
regarded as potentially involved The radiosensitivity 
of the tumor makes adequate treatment possible With 
a few exceptions, the author has utihzed the pnnciple 
of irradiatmg this type with daily doses for a penod of 
four or five weeks, the general condition of the patient 
bemg kept in mmd The locahzed forms are treated 
more vigorously because of the limited extent of the 
disease One patient with a locahzed mass of cervical 
lymph nodes and no other chmeal involvement of the 
disease received 80 000 milligram hours of radium at a 
distance of 10 centimeters over a surface area 10 centi- 
meters m diameter over a penod of three weeks 
The generalized form of the disease may be arrested 
for varying penods and may sometimes be controlled 
for years In the rare localized form the disease can be 
eradicated This result is sometimes followed by the 
appearance of the disease elsewhere in the body, but 
occasionally an apparent cure can be accomplished the 
patient remaining well and free of the disease for as long 
as ten years Fifty sev cn per cent of the cases are dead 
The minimum duration of life from the onset of symp 
toms to death is two months , the maximum duration, 
four years, the average duration sixteen months In 
the patients alive the mmunura mterval from the on- 
set of symptoms to Feb 1 1934 was ten months max- 
imum , SIX years and six months, the average, three 
years Including all cases the average mterval from 
the onset of the disease to death or to Feb 1 1934 was 
approximately two years Tour patients arc alive and 
clmically free from the disease The inlcrv al of freedom 
from the disease ranges between two and six years 
Twenty three of the 28 patients treated by irradiation 
or 80 per cent, were benefited by the treatment Re- 
gression of the tumor relief from the pain, and im- 
provement m the general condition of the patient 
constituted the immediate primary result following 
treatment 

4ndrki\ H Downy M D 


PELVIMETRY 

The Orthodiagraphic Pnnciple m Pelvimetry Eugen 
von Engelmay'er Rdntgenpraxis, May, 1935 7, 289- 
294 

The orthodiagraphic method has been apphed by the 
author to the measurement of the female pelns The 
true transverse diameter can thus easily be determmed 
without special positioning of the patient A film made 
m Albert’s position is taken and the transverse diameter 
IS determmed and compared with the diameter meas- 
ured by orthodiagraphy From this proportion the 
true measurement of the conyugata vera can be figured 
from the film, also the true measurements of the oblique 
diameters The method might be controlled by Guth- 
mann’s techmc (lateral view with lead marks) The 
modification of the author avoids the measurement of 
focus film distance, height of symphysis, etc , and em- 
ploy s a simple mathematical proportion instead of 
compheated geometncal figures The method is m- 
expensive, simple, qmck, and harmless It might be 
possible to use the method also for measurements of 
the head of the fetus 

Hans W Hefke, M D 

PEPTIC ULCER 

Roentgenologic Evidence of Healmg of Jeyunal Ulcer 
Jacob Buckstem Am Jour Roentgenol and Rad 
Thcr October, 1934, 32, 487-492 

As in peptic ulcers, retrogressive changes or total dis- 
appearance of the niche in jejunal ulcer is a rehable 
guide in Its healmg This however, must be correlated 
with the clmical findmgs, for the mebe may not be 
seen when the ulcer pocket is closed by spasm, food, 
mucus, or blood Cases are presented 

S M Atkins, M D 


The Radiologic Aspects of Ulcer of the Duodenal 
Bulb, with Special Regard to its Evolution and to the 
Duration of the Disease Giovanni Baldelli Arch di 
Radiol , 1935, 11, 5-28 

Baldelh reports a study he made on 50 cases of duo- 
denal ulcer, 45 of which had operative proof He dis 
cusses and illustrates the roentgenographic appearance 
of the duodenum in four stages of ulcer 

E T Lbddv, M D 

PNEUMOTHORAX 

Giant Excavation and Emphysematous Bulla Mis 
taken for Pneumothorax A Report of Tuo Cases 
A A Karan and Webb Haymaker Am Jour Roent- 
genol and Rad Ther , September, 1934, 32, 322-325 

Two cases are presented by the authors which were 
mistakenly diagnosed as pneumothorax In the case 
of giant excavation occurring may oung male, aged 19, 
the upper lobe and most of the loner lobe of the left 
lung were found at autopsy to be transformed mto a 
single giant excavation, the cavity measunng 26 X 12 
X 11 cm , and commumcatmg vnth the upper main 
bronchus The roentgen film appearance was one of 
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unusual radiability of the upper three fourths of the 
left lung-field, mth a fluid level which was nustakenlj 
interpreted as hydropneumothorax 
In the case of large emphysematous bulla oc 
cumng m a male, aged 49, the postmortem examina- 
tion revealed a giant dilated aw-contaiumg bulla 
ongmatmg from the upper border of the lower lobe of 
the right lung The sac measured 9 cm in its vertical 
diameter, and its wall composed of a fibrous structure, 
measured 2 mm m thickness Proximal to the pedicle 
of the bulla was a shallow blmd ending the base of 
which was non emphysematous pulmonary paren 
ch 5 mia It was without direct comraimication with 
the bronchial tree Subpleural and interstitial em 
physema were present throughout the two upper lobes 
The roentgen film of this man revealed increased density 
over the right middle and loner lobes interpreted as 
pneumothorax with fibrotic tuberculous disease in both 
upper lobes 

The authors conclude with the statement that 
bronchoscopy with Iipiodol instillation would have 
offered valuable diagnostic evidence in establishing the 
correct diagnosis in each case 

J Edwin Habbe M D 


The Supenor Value of the Expiratory Roentgeno- 
gram m the Diagnosis of Incomplete Pneumothorax. 
Sidney Greenberg Am Jour Roentgenol and Rad 
Ther , September, 1934, 32, 330-332 
The writer found mcreased diagnostic value in the 
e-xpiratory roentgenogram over the routme inspiratory 
film in the detection of small pneumothoraces and he 
attributes the mcreased diagnostic value to the fact 
that the volume of the pneumothora-x remains prac- 
tically constant durmg respiration, whde the surface 
of the pleural sac is decreased durmg expiration as a 
result of which the layer of air about the lung becomes 
somewhat thicker at the end of expiration, moreover 
there is greater contrast offered because of increased 
density of the lung tissue at the expiratory phase. 

J Edwtn Habbe M D 


A Case of Spontaneous Hemopneumothorax. Joseph 
L Frey Jour Am Med Assn April 20 1935, 104 
1395-1399 

Hemopneumothorax is not a common condition 
The majority of cases follow trauma, either m mihtary 
or m civil life but the spontaneous form is distmctly 
rare. The author found only 13 cases recorded m the 
hterature m the present century ten had no associated 
demonstrable disease or trauma and the remainmg 
three were due to tuberculosis, one of them comph- 
cated by artificial penumothorax The term ‘ hemo- 
pneumothorax” IS apphed to cases of lung collapse with 
undoubted blood and air withm the pleural cavity and 
not just blood stained serum (hemorrhagic effusion), 
such as IS occasionally seen m mahgnant disease of 

The author reviews m detad the 13 cases from the 
hterature and reports a case with recovery m a ymmg 
man Four of the 13 cases came to necropsy three 


of these showed a tom pleural adhesion and a tom or 
ruptured emphysematous bulla The other one showed 
no defimte cause for either the pneumothorax or the 
hemorrhage mto the pleural cavity All the cases 
occurred m males 

Charles G Shtherland, W D 

PROTECTION 

The Dangers of Roentgenoscopy and Afethods of 
Protection against Them (1 Genera! Review of the 
Problem) Eugene T Leddj, Earl I L CiUej, aad 
B R Kirklm Am Jour Roentgenol and Rad Ther 
September, 1934, 32, 360-368 
Smee 1918, lead rubber gloves and aprons as pro- 
tection, have been discarded m roentgenoscopic ex 
ammations The onlj’ precaution is celenty of et 
ammation and the use of as small a field and effec- 
tive beam as necessary None of the examiners each 
of whom have been thus e,xposed to many thousands of 
gastro mtestmal e.xanmiations over a period of seien 
or eight years, have shown either local or general roent 
gen mjunes By both ionization and photographic 
measurements each has received more than the so- 
called tolerance dose In spite of the apparent absence 
of danger from this method, nevertheless, the authors 
advise emphatically that roentgenologists contmue to 
observe the recommendations of the International 
Safety Committee. 

S M Atejns M D 

RADIATION EFFECTS 

The Constitubonal Effects of X rays as Determined 
by Blood Serum Tests S Gilbert Scott and F Hema- 
man Johnson Bntish Jour Radiol , June, 1935, 8, 
365-372 

The authors discuss the apphcation of lightly filtered 
x-rays of medium or long wave length to a large body 
area to produce constitutional effects as determined b) 
the vanadic acid test of the blood serum In the case 
of ultra-violet radiation the constitutional action de- 
pends upon the followmg (I) chemical changes m the 
surface tissues, (2) effects on cutaneous nerves, (3) 
effects upon the blood and lymph circulating m the 
integument Besides these, many more factors may be 
present m the consideration of the action of the x raj's, 
for all organs and tissues m the path of the beam ma> be 
affected by the roentgen rays 

While m the past various cluucal mamfestations were 
noted following irradiation given to produce constitu 
tional effects there was no direct proof that consUtu- 
tional alteration had occurred The vanadic acid test 
has supplied this proof and is now being employed in 
radiotherapj to show the changes m the patients 
make-up as a result of treatment The general pnna 
pie on which the test is based is that ortho-vanadic acid 
has the proper!} of causing a precipitate m blood scrum 
Withm certam lumts the amount of the precipitate is 
determmed b> the aciditj of the vanadic solution which 
IS added A senes of tubes numbered from left to 
right containmg different strengths of vanadic acid is 
employed Each tube is numbered on the basis of the 
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actual vanadic acid content In the case of normal 
blood, the first definite precipitate occurs in the tube 
containing 27 c c of n/10 vanadium m 200 c c of pre- 
cipitating reagent It was found by Bendien who 
onginatcd the test, that, in active caremoma, a shift 
to the left" occurred, mth the maximum precipitate 
occumng m tube 25 or 24 It has also been determmed 
that if the scrum is heated to 66 degrees C a "shift to 
the right" takes place, and if the serum is treated with 
ether a "shift to the left” occurs The tube contents 
are examined with an instrument known as an inter- 
ferometer The refractive mdex of the media is pro 
portionatc to the amount of dissolved precipitate 
The mterferometer readmg of normal serum m tube 27 
has been arbitrarily placed at 40 interferometer umts 
With these facts, the authors have constructed three 
graphs showing the untreated serum, the shift to the 
right after hcatmg, and the shift to the left after treat- 
ment mth ether The three curves thus define two 
fields The area on the right is colored green and that 
on the left, red This arrangement makes it possible 
to speak of the size, shape, and relations of the green 
and red fields Thus, a large red field is mterpreted as 
indicating a pronounced toxicity factor and a small 
green field accompanied by a leftward shift, as indicat- 
ing a low resistance While it is not believed that the 
test is of any value m the diagnosis of cancer, it is 
thought that it is of great value in the control of \ ray 
treatment and m prognosis 
The three conditions studied by the authors, which 
give positive vanadic acid test readings, and also are 
influenced climcallv by appropriate x ray treatment arc 
asthma, spondylitis adolescens, and cancer of the 
breast 

In the treatment of asthma b> this wide-field therapy 
method It n as noted that results were more satisfactory 
if the abdomen, rather than the thorax a as exposed 
These clinical findings were confirmed b> the vanadic 
acid tests This was believed due to the following 
factors (1) effect on the digestion glands, indirectly 
affecting metabolism (2) effect on the suprarcnals, 
(3) effect on the solar plexus It was further deter- 
mined that the best results acre obtained in the t>T)ical 
allergic non bactenal txTie The vanadic test here 
showed a verj small green and a large red field Suit- 
able X ray treatment resulted m a normal graph ac- 
companied bj a cessation of sjTnptoms Using the 
semm tests the authors have been able to determine 
nhich cases of asthma mil be benefited b> \-ra} 
thcrap> 

Spondj fills adolescens results in a definite shift to 
the left a small green and a large red field X ra>s of 
medium ira\c length arc applied in luo fields so as to 
include the iiholc of the back The vanadic acid test 
IS used to indicate the course of the treatments for 
as m the case of asthma o% erdosage results m a definite 
shift in an ndicrse direction The authors behexe 
that at least one >car is necessary to effect a cure in a 
suitable case 

The authors behexe that m carcinoma of the breast 
after the renio\-al of the pnmarx groivth the problem 


of preserving the patient from metastases becomes a 
constitutional one The vanadic amd test of the blood 
serum is beheved a valuable indication of the condition 
of the patient The authors are of the opimon that 
xvide field x ray therapy of loxv intensity and medium 
X oltage IS an effective agent m restoring or raising the 
resistance of the patient The serum tests have proven 
this to be true, in tbeir investigations 

J N An6. M D 


Gastnc Ulcers Appearing after Roentgen Exposure 
Rolf B Engelstad Strablentherapie 1935, S3, 139-170 
Followmg a brief rexaew of the hterature dealmg 
xnth the effect of roentgen rays on the stomach the 
author describes m detail bis extensive experimental 
studies on 79 rabbits He ex-posed the thorax, includ- 
ing part of the stomach, and also the stomach region 
directly Three rabits served as controls In 27 rab 
bits the stomach was found to be normal macroscopi- 
cally as well as microscopically In 42 ammals there 
were degenerative changes m the mucous membrane, 
m 25 defimte ulceration and m six scars Eight of the 
ulcers had perforated The degeneration of the mucous 
membrane may involve all cell elements but the princi- 
pal cells seem to be most sensitive The tolerance of 
the mucous membrane of the stomach for roentgen rays 
seems to be about the same as that of the skin or per- 
haps slightly lower A shght imtial reaction appears 
immediately after the exposure and after a latent time 
of about one xxeek the pnncipal reaction occurs The 
changes disappear within three months but may last 
as long os five months The appearance of the ulcera- 
tion IS very similar to that of peptic ulcers m the human 
Techmc used vras as follows 175 K V , 4 ma , 27 cm 
F S D , 0 6 mm Cu 1,700-15 000 r An analysis of 
the entire material leads the author to the conclusion 
that the observed ulcers are not due to roentgen mjury 
alone, but in all probabihty represent acute or subacute 
gastnc ulcers which develop on the basis of the roentgen 
changes m the mucous membrane 

Ernst A Pohue, M D , Ph D 


The Length of the Path of Alpha Rays in Lixnng 
Substances Fcrd Her6ik and M DtiSek Strahlcn- 
thcrapic, 1935, 53, 178-132 

The authors determined photographically the length 
of the path of alpha rays of RAF in hving substances 
(plant cells). It amounted to approximately 95a 

Ernst A Pohle, M D , Ph D 

RADIUM 

Report Concermng the Effect of Radium Chlondc 
Injections Walter Altschul Bntish Jour Radiol 
June 1935, 8, 396, 397 

The author reports the results of his cxpcnences 
xnth the injection of an aqueous solution of radium 
chlondc furnished to him by the ‘ Radiumchema- 
xverkc • Kohn He claims ‘ excellent permanent re- 
mits" xnth this form of therapy m the treatment of 
' inflammatory processes in muscles and joints (which 
XX c include under the general term of rheumatism), 
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gout, arthritis deformans, and aU ty'pes of neuralgia 
especially sciatica ” 

The author’s techmc consists m the administration 
of a senes of six mjections, which are usually given on 
consecutive days, or with a maximum interval of one 
day between two doses One microcune is adminis 
tered m the first three mjections, and two microcuries 
m the last three mjections The senes may be re 
peated after about three weeks 
The author presents one case in detail but includes no 
statistics of cases treated by this method 

J N Aicfi M D 


ROENTGEN-RAY THERAPY 


A Radium Dosage Calculator H S Souttar 
Bntish Jour Radiol , June 1935 8, 385-392 
The author descnbes a radium dosage calculator 
which consists of a specially divided scale so constructed 
that for a mfihgrara of radium placed at any point of the 
scale the reading at that point gives m r umts the radia 
tion at the ongin of the scale This scale is a scale of 
inverse squares and is based on the accepted figure of 8 r 
units per hour as bemg the radiation from a mUhgram of 
radium element, at a distance of 1 cm with a filtration 
of 0 5 mm of platmum By the use of on accessory 
device m the form of a square, with holes drilled along 
one of its limbs, it is possible to calculate the radiation 
m a plane other than that m which the radium is dis- 
tnbuted J N Ank M D 


Expenmental Contnbution to the Effect of Radium 
Chlonde Solution Waiter Altschul Strahlentherapie 
1936, S3, 187-192 

The author studied the effect of radium chlonde 
solution on the eye of rabbits Doses smaller than 1 me 
did not produce any changes, while mjeebons of 1 me 
and higher caused severe inflammatory changes He 
concludes that therapeutic doses less than 1 me are of 
httle value 

Ernst A Pohle, M D Ph D 


ROENTGEN-RAY BURNS AND INJURIES 

Contnbution to the Problem of Roentgen Caremoraa 
Rolland MfiUer Strahlentherapie, 1935, 53, 281-268 
Eight cases of roentgen caremoma are bneflj re- 
ported Seven of these occurred in patients who had 
received treatment dunng the years 1920 and 1921 and 
one had the first treatments in 1919 which were con 
tmued in 1925 Six paUents had been suffenng from 
psonasis or cervical ademtis, one had a recurrence 
followmg operation of a cancer of the breast and one 
had a melanosareoma removed Mechamcal imtation 
apparently played an unportant r61e in the development 

of these roentgen caremomas 

Clmically and histologically they are similar to a 


The Quahty ’ of High Voltage Radiations I 1 \ 
m V Mayneord and J E Roberts Bntish Jour Radiol 
ae June, 1935, 8, 341-364 

s Two of the most important considerations in the 
es employment of high voltages for therapeutic purposes 
e are the measurements of ' quanUty” and “quality” of 
the radiations produced Observations on the foimer 
10 by the authors have been published and m the present 
study they discuss questions relatmg to the composition 
of the beam 

The measurement and defimtion of the 'quality ’ of 
a monochromatic beam of rays is relatively simple for 
it may be defined simply as the wave length of the 
radiation, and the measurement may be obtained bj 
^ means of the standard wave length determination 
^ However in the case of a heterogeneous beam a state- 
ment of the complete energy distribution m the spec 
trum is required The method of measurement of 
^ quahtybyusmganionizationorphotographicspectroine- 
ter as its basis is considered too lengthy and complex 
to be normally employed m therapeutic practice The 
methods most generally employed are the followmg 
(1) the partial absorption curve of the radiation m a 
standard substance such as copper, (2) the effective 
wave length determination and (3) the measurement 
of ‘ half value layer ’ (h v 1 ) 

The first method which is the most recent consists 
in finding by trial a constant high potential which pro 
duces radiation havmg the same absorption curve in 
copper as the radiations m question The constant 
high potential employed is known as the equivalent 
constant potential” and serves to define the quahty of 
the radiation ^ 

The second method, which mvolves the measurement 
of the effective wave length, has been a very popular 
method The original form of this method as proposed 
by Duane consisted in measurmg the amount of alumi 
num necessary to cut down the observed lomzation due 
to the primary beam to the same fraction as a standard 
thickness of copper Smee the ratio of alummum to 
copper depends upon the wave length, an cqmvalent 
wave length may thus be defined As the energy 
distribution of radiation transmitted bj the copper 
depends upon its thickness the resultant wave length 
is variable with the thickness of copper chosen as a 
standard Another form of the effective wa\e length 
measurement consists m determimng the percentage 
transmission of the radiation through a standard 
thickness of copper such as 0^5 or 0 5 millimeter 
WTiile this IS a very convenient and simple method 
particularly m the region of from 160 to 200 K V the 
authors do not beheve it is apphcable over a verj wide 
range of frequencies Another disadvantage noted is 
that the relative transmission observed is a measure of 
the reduction in ionizing power not of the energy of the 


primary skm caremoma 
respond well to radium therapy or electrocoagulation 
mfiltraUng tumors should be excised "^ddy 

Ernst A Pohle N D Ph U 


Some roentgen caremomas 


The third method consists m finding the thickness of 
matenal the so-called half value lay cr (h v 1 ) which 
reduces the dosage rate of a given beam to one half of 
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Its initial value For very long waves, celluloid or 
aluminum is used and for normal therapeutic voltages 
copper IS employ ed 'While lead has been suggested for 
■superhard” rays, the authors are of the opmion that 
tin IS the most suitable matenal For accurate work 
h V 1 should be expressed m gm /cm In the opinion 
of the authors, the h v 1 method is, at the present time, 
the method of "quality” determination least open to 
criticism 

It has been shown by spectra of high voltage radia- 
tions through lead, tin, and copper that tm is superior 
as a filter The authors conducted man> ionization 
experiments which also demonstrated this fact This 
IS further shown m the actual therapy condibons at the 
Cancer Hospital where, at 350 K V , about 60 per cent 
more radiation of the same quahty was obtained by 
substitutmg 1 08 mm Sn for 3 8 mm Cu It should be 
remembered that at high voltages it is never necessary 
to vncrcase the thickness of copper backing to the tin 
bejond 0 5 mm Cu, howeter thick the tm itself ma> 
be 

J N Anj6, M D 

THE SKIN 

Contribution to the Sensitivity of Human Skm to 
Light H Danneel Strahlentheiapie, 1935, 53, 171- 
177 

The author studied the influence of red rays on the 
degree of erythema m the human skin produced by 
ultra-violet rays Experiments on 80 normal adults 
shoned that there is a shght influence on the ultra- 
violet light erythema if the skin is heated up to the point 
of a bum Slight reddmg of the skin due to the apphea- 
tion of hot air did not increase the erythema following 
ultra violet radiation 

Ernst A Pohlb, M D , Ph D 

THE SPINE 

Observations on Spondj lolisthcsis and the Slipping 
of \erlcbra; Ernst Pncdl R6ntgenpraxis, June 
1935, 7, 374-379 

Spondylolisthesis of the fifth lumbar on the first sac- 
ral vertebra is not an unusual disease The true type 
shows a split in the arch Pseudo-spondj lolisthcsis 
shows a normal arch, but slipping of the vertebr-c 
Ounglianns) Lateral displacement of vertebr-e in cases 
of marked scoliosis has been known for a long time 

In a true spondj lolisthcsis (usually the fifth less 
often the fourth lumbar \ ertebra and rarclj other \ erte 
bne) the arch is split bilatcrallj If the fifth mtcry erte 
bml disc degenerates, the normal fixation between the 
fifth lumbar y ertebra and the first sacral segment be- 
comes loose and the entire spine slips graduallj forward 
on the inclined plane of the first sacral y ertebra Usually 
the anterior disphccmcnt is onc-third or one half of the 
wdtli of the y ertebra Occasionallj there may be a 
coinplcle anterior dislocation Arthritic processes 
follow 

That the defect m the arch is not essential to spondj - 
lolisthcsis IS slioyvn in cases in yvhich the arch is intact 
(pseudo spondy lolisthcsis) In these cases degeneration 


of the mtervertebral disc is the essential etiological 
factor (as also m the true type) Any type of spondylo 
hsthcsis must be considered as a roentgenologic symp- 
tom of degeneration of the mtervertebral disc, some- 
times in connection mth calcification of the disc, hyper- 
trophic spurs deformity of the disc and Schmorl’s 
bodies The bilateral spht in the arch is probably a 
congcmtal anomaly A fracture is very improbable 
Posterior spondylolisthesis has been reported, but 
mostly m the upper lumbar spine 

True spondylolisthesis is not traumatic The author’s 
opimon (and his chief s. Prof Schmz) is that a single 
trauma is not the cause of the three types of spondylo- 
listhesis 

Hans W Hefke, M D 


Spondylitis Deformans of Cervical Spme as Cause of 
So-called Brachial Neuralgia and Other Neuralgiform 
Pams Question of Therapy A Rydto Nord med 
Tidskr , Dec 1, 1934, 8, 1636-1638 (Reprinted by 
permission from British Med Jour , March 30, 1935, p 
62 of Epitome of Current Medical Literature ) 

The author dravre attention to the frequency -with 
which the lowest cervical vertebrse are mvolved m 
spondylitis deformans The nervous manifestations 
are much more promment than the structural changes 
m the bones themselves, and the latter are hable to be 
overlooked unless special attention is drayvn to them 
The nervous manifestations consist often, but not 
always, of pain radiatmg to one arm, up one side of the 
neck or to the axillary region, and sometimes there may 
also be paresthesia and weakness of the arm Atrophy 
is, however, rare The x-rays have shown that spon- 
dylitis deformans of the cervical region is so common m 
old age as to be almost normal at that period, and it 
has been suggested that the pam and other nervous 
manifestations already referred to are mcidental con- 
comitants of, not sequels to, the spondyhtis Among 
the many reasons the author gives for not acceptmg 
this view is the observation that the nervous mam- 
festations dimmish or disappear when the cervical 
region is immobihzed by plaster-of-Pans or a celluloid 
splint Since 1928 he has applied this treatment to 
some 30 cases at the Orthopedic Hospital ol Lund, 
Sweden, and the results have been so cncouragmg that 
he regards this treatment as the mos* satisfactory 
means of rclicvmg the pain and discomfort of this 
disease. One of his patients who has worn a celluloid 
neck sphnt for y ears has found that after wearing it for 
a week or two he can dispense with it for the same 
length of tune, and he resorts to it again only when the 
pam recurs 


Clinical Importance of Intervertebral Discs mth 
Special Reference to Nuclear Prolapses G B Bush 
Bristol Mcd-Chir Jour, 1934, 51, 173-183 (Re- 
printed by permission from Bntish Med Jour Jan 26 
1935 p 15 of Epitome of Current Medical Literature.) 

Tlie author draws attention to the importance of the 
mtervertebral discs in the structure and function of the 



388 


RADIOLOGY 


spine, mth special reference to a condition found 
niainly in young adults, ivhicli is characterized by a 
mild degree of kyphosis together with a varying amount 
of pam m the back It is considered that by early 
recogmtion of certain changes which take place m the 
structure of the spme deformity and chronic pam can 
be prevented Radiography in these cases may show 
irregular contours of the upper and lower margins of 
the vertebral bodies, generally m the lower dorsal 
region, several vertebra: bemg affected These irregu- 
lar contours arc due primarily to changes m the inter- 
vertebral discs The function of these discs is to give 
flexibility to the spine as a whole and to act as a senes 
of shock absorbers The cartilage end-plate is a vital 
part of the normal disc, and when mjury to this takes 
place the result may be senous as regards the whole 
spme Severe trauma may rupture the plate, together 
with the vertebral body, or destructive disease starting 
in the bone may lead to partial or complete dissolution 
of the cartilage plate In certam cases the mjury to 
the end plates is due to injunous influences of wear and 
tear worlang on cartilages which are m some way in- 
fenor m their resistive power This infenonty may 
be due to osteoporosis of the vertebral spongiosa durmg 
growth from lack of calcium, or to slight hemorrhages 
which may start the formation of a mmute fissure m the 
region of the beanng surface of the end plate The 
weight of the body causes pressure, with subsequent 
prolapse of the nucleus through the fissure and the 
formation of a zone of sclerosis round the nucleus 
Five cases are reported m which mjury to the mter- 
vertebral disc had caused symptoms of pam and spinal 
weakness Two cases were treated by rest, massage, 
and excrases with good results, but m the remaimng 
three cases calcification m the nucleus or scohosis had 
taken place, and the condition was too advanced for 
successful treatment 

The Roentgenographic Appearance of Fracture of 
the Transverse Process of the Lumbar Vertebrie 
Luigi Ferretti Arch di Radiol , 1936, 11, 48-69 

Ferretti discusses the roentgenologic findings m five 
cases of fracture of a lumbar transverse process and 
pomts out the important differential points in regard 


SYMPATHETIC NERVOUS SYSTEM 

Roentgen Therapy of the Sympathetic. Carlo Gua 
run Archivio di Radiologia, 1934 10, 649-702 
In this e.xtensive paper (97 pages of text and 15 pages 
of bibhography) Guanm reviews the present status ot 
irradiating the sjmipathetic nervous system as an in 
direct method of treatmg various benign and malignant 
affections and shows that this extensive field m radio- 
therapy has at present hardly been entered 

E T Leddi , Jf D 

THE THORAX 

A Case of Peculiar Round Shadows m a Thoracic 
Roentgenogram Hellmut Bauer RSntgenpraiis 
May 1935, 7, 313-316 

On a chest roentgenogram of a 16 year-old pabent 
there was a marked kyphoscohosis Two large, bi 
lateral round, well-circumscnbed and dense shadows 
were noticed m the hilar regions The appearance led 
to the tentative diagnosis of calcified mediastinal tu 
mors or cj^ts or echmococci By means of lateral 
roentgenograms these peculiar shadows were shown to 
be calcified jiaravertebral tuberculous abscesses 

Hans W Hefke M D 

THE THYMUS 

Does the Thymus Influence the Number of Granu 
locytes? Stevo Radojevic and Arpad Hahn Strahlen 
therapie, 1936, 53, 90-101 
It IS known that m patients with hyperplasia of the 
thymus the number of lymphocytes m the blood is m 
creased The authors advance, therefore, the hypothe- 
sis that the thymus may have a controlhng influence 
on the granulocytes They support them contentions 
by two chniml observations in a case of mahgnant 
thymoma and one of mediasUnal lymphosarcoma The 
blood record of these patients showed a steady drop m 
the granulocytes until their death from the disease 
Ernst A. Pohle M D , Ph D 

THE THYROID 


to this lesion and the pitfalls in its diagnosis 

E T Leddi , M D 

THE STOMACH 

An Acquired Diverticulum on the Anterior Wall of 
the Stomach R Kaiser Rdntgenpra-xis, May 1935, 
7, 327-329 

Most of the diverticula of the stomach are congemtal 
and found in the cardiac end The case reported 
showed a diverticulum about the size of a walnut m the 
anterior wall of the stomach and fixed to the abdominal 
wall In the author s opmion this diverticulum was due 
to an operation done eighteen years before for an epi- 
gastric herma It could be shown only on lateral ex- 
aminatron and Was entirely obscured on the antero- 
posterior view 


Mahgnant Diseases of the Thyroid Gland U V 
Portmaxm Am Jour Roentgendi and Rad Ther , 
October, 1934 32, 60^515 
In mahgnant tumors of the thjwoid the failure of the 
histologic morphology as a criterion m their classifica- 
tion and clmical course is even greater than m other 
tumors The ongm, development structure, and 
growth characteristics must be taken mto consideration 
with their histologic morphology to distmguish the 
different types and to plan the treatment 

Malignant adenoma constitutes 90 per cent of all 
mahgnant lesions of the thjmoid and may present many 
combinations of morphologic transitions The combi- 
nations cause the difficultj m diagnosis hy morphology 
alone In 330 cases which were diagnosed as mahgnant 
thyroid neoplasms b> five different pathologists up to 


H W Hefke MD 
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1932 at the Cleveland Chnie, a review that did not 
depend on morphology alone proved 108 to be non- 
mabgnant The elimination was probably correct, as 
onl> four patients of this group are dead, all from 
some mtereurrent disease, whereas of the 78 proven to 
have mahgnant adenoma 46 are dead Errors m the 
opposite direction may also occur 

The other mahgnant tumors encountered are adeno- 
caremoma, scirrhous and papillary caremoma, carci- 
noma sarcoma, and sarcoma 

Metastascs may be present when not suspected and 
every patient, before operation, should have an s-ray 
examination of the chest Metastases may also occur 
m the bones and soft tissue 
The treatment should be based upon its known 
growth charactenstics Only 50 per cent of cases can 
be diagnosed climcally before operation When a 
diagnosis of mahgnancy can be made defimtely, the 
condition is usually moperable from a cure standpomt 
because of the probable invasion of the blood vessels 
When a mahgnant adenoma is discovered, roentgen 
irradiation is indicated regardless of whether or not the 
surgeon beheves he has removed all of the growth, 
smee blood vessel mmsion is probable The latter 
condition speaks against mterstitial irradiation Most 
of the malignant adenomas are qmte radiosensitive. 
Roentgen irradiation alone has been efficacious The 
adenocaremomas not ongmatmg in adenomas are local- 
ized and of very low grade mahgnancy and thus need 
no irradiation Scirrhous carcinomas are highly radio 
resistant and interstitial radiation is best, although 
prognosis is bad in all forms of treatment 

Papillary caremoma when discovered by operation, 
maj have interstitial irradiation, to be followed by 
roentgen irradiation later The caremoma sarcomas are 
highly mahgnant The Ijunphosarcomas are radio- 
scnsiliv c but highlj malignant and require radiation m 
addition to the operation 

The tcchmc of radiation is for radium, either the seeds 
or needles and for roentgen radiation, 200 K.V and 
hcavj filtration. 

S M Atkins, M D 


The Treatment of Hyperthj roidism by Roentgen 
Irradiation of the Hypopbjsis J Borak Strahlen- 
therapic, 1935, 53, 73-89 

Dunng the last ten jears the author has treated a 
senes of patients with thyrotoxicosis by irradiating the 
h>T)oph>'sis alone or both h}'pophysis and thyroid 
Sixteen patients who had not been treated by an> other 
means rcceiv ed \ ray thcripj ov er the hypophysis 
alone with 55 per cent cures Twelv e patients, treated 
first inthout success over the thyroid, were treated later 
over the hj-pophjsis with 75 per cent cures Eight 
patients partiollj improved bj x raj therapy over the 
thjooid were then treated over the hj'pophj’sis, with 
good results in 75 per cent 

The author discusses at length the biologic founda- 
tions of this method He bcliev cs that there is probablj 
a reduction of the hormone secretion in the hvpophj-sis 
which normall j has a stimulativ e effect on the thvroid 


The techmc used was as follows 170 K V , 0 5 mm Zn, 
30 cm F S D , 200 r each over two temporal fields and 
one frontal field, repeated after 8 days , for the thyroid, 
one antenor and two lateral fields The senes may be 
repeated after from six to eight weeks 

Ernst A Pohle, M D , Ph D 

TUBERCULOSIS, LARYNGEAL 

Roentgenologic Study of Tuberculosis of the Larjmx 
and Neck Henry K. Taylor and Louis Nathanson 
Am Jour Roentgenol and Rad Ther , November, 
1934,32, 589-607 

Roentgen examination of the larynx is valuable be- 
cause it makes possible the determination of early 
lesions withm the ventncle which might be missed on 
mtrror examinations 

Earlier workers m the field of laryngeal tuberculosis 
have emphasized the “washed-out” appearance of the 
cartfiages and infiltration of the soft tissues Pancoast 
and PSidergrass feel that there may be no roentgeno- 
logic distmction between tuberculosis, sjqihilis, and 
tumors m cases m which obliteration of the laryngeal 
ventncle is demonstrated Tuberculosis has been de- 
senbed by some as the commonest specific lesion affect- 
mg the larynx the lesion rarely manifesting itself as 
tuberculoma 

The pathology of laryngeal tuberculosis is m the na- 
ture of infiltration edema, ulceration, tumor formation, 
and penchondntis The order of frequency of involve- 
ment of the vanous laryngeal structures is the interary- 
tenoid space, arytenoids, vocal cords, ventncle and 
ventncular space, aryepiglottic folds, and epiglottis 

The authors techmc is Patient sitting, head erect, 
neck m true lateral position, 8 X 10 cassette, double 
mtensifying screens, 55 K V , 100 ma , 6 ft distance, 
exposure time */jo or -/ o second One exposure is 
made with the larynx at rest and the other dunng pho- 
nation, employmg a high pitched E sound WTien the 
thjwoid cartilages show considerable calcification, obh- 
que positions are also used Fluoroscopy is likewise an 
essential part of the exammation for determiiung mob- 
ihtj of the arjdenoid emmences as well as the larjmx as 
a whole. The act of swallowing, both with and with- 
out banum, and the act of phonation are observed dur- 
mg this part of the examination 

The authors recognize that at the present time roent- 
genologic examination of the soft tissues of the neck 
may not always afford absolute differentiation of the 
hj-perplastic (neoplastic) and the ulcerative (mflam- 
matorj ) lesions Howev er, the x-ray examination sup- 
plements the avTiilable clmical data and is a valuable 
record which should be made pnor to the clmical ex- 
amination Small lesions situated deep m the mterary- 
tcnoid area are most casilj shown m the x-ray exami- 
nation, on the other hand, lesions deep m the v entncular 
fold maj be well shown roentgenologically but missed 
bj the mirror exammation 

In the senes of 100 cases studied by the authors the 
majontv of the patients (93) had a caseous pneumomc 
or mahgnant tjTie of tuberculosis Of these 93, 15 had 
minimal larj ngeal lesions 53 had modcratelj e.xtensi\ e 
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lesions, and 25 had extensive laryngeal lesions Eight 
of these 100 cases of laryngeal tuberculosis had no laryn- 
geal symptoms 

In contradistmction to syphilis and malignancy, tu- 
berculosis m the early stages attacks the postenor por- 
tion of the larynx, mvolvement seems more marked on 
the laryngeal surface and there is a minimal amount of 
distortion of the normal anatomical relationships 
Tuberculomas were rarely encountered m this senes 
Roentgen examination gives a permanent graphic 
record of the location, the extent, and progress of the 
lesion 

J E Habde, M D 

TUBERCULOSIS, PULMONARY 

Some Observations on the Roentgen Therapy of 
Tuberculous Laryngitis and of Pulmonary Tubercu- 
losis Bruno Faccmi Arch dt Radiol , Septeraber- 
October, 1034, 10, 6C4-573 
Facam states that laryngeal and pulmonary tubercu- 
losis are frequently co existent, but that the latter is 
demonstrable only on roentgenographic exammation 
He divides his cases of laryngeal tuberculosis mto two 
groups, the exTidative and the productive types, and 
subdivides them accordmg to whether they are ulcer- 
ative or infiltrative He discusses briefly the develop- 
ment of x-ray techmes apphcable to these lesions 
The author has treated 40 cases m eight years with 
encouragmg results 


TUMORS (DIAGNOSIS) 

A Case of Intrathoracic Neurmoma G M Rewglio 
Arch di Radiol , 1935 11, 29-35 
The author gives the history of a patient aged C 
whom he has followed up for four years and in whom the 
presence of an mtiathoraac tumor was discovered ac 
cidentally by x ray exammation during an attack ol 
influenza The roentgenographic characteristics of the 
lesion are illustrated and discussed m detail 

E T Leddi M D 

TUMORS (THERAPY) 

Primary Newgrowrths Involvmg the Hand Bernard 
F Schremer and WiUiam H Wehr Am Jour Roent 
genol and Rad Ther October, 1934, 32, 516-523 
At the State Institute for the Study of Mahgnant 
Disease at Buffalo, N Y , approximately 1 per cent of 
all malignant tumors involved the hand, the total bemg 
128 of 11,212 cases reviewed The most common was 
squamous cell 101, and next basal cell, 20 

The superficial processes are curable by irradiation, 
the more extensive lesions with tendon mvolvement 
but no demonstrable metastases are sometunes healed 
by irradiation, but amputation must be resorted to m 
many of these cases In far advanced lesions or m small 

ones showing defimte metastases of the lymph beanng 
areas, treatment by irradiation or surgery or the two 
combined proved to be only palliative 

S M Atkins M D 
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TTEMPTS to express gannna-ray 
dosage in terms of the roentgen have 
thus far yielded discordant results 
Some investigators have approached the 
problem by endeavormg to determine the 
ionizing effect of the gamma rays in air 
Direct measurement of this effect by means 
of the standard open chamber and thm- 
walled chambers (3, 11) has largely given 
place to indirect methods, such as calcula- 
tion from determinations of the total gam- 
ma-ray energ}^ per gram of radium, calcu- 
lation by means of Eve’s constant, and the 
measurement of the ionization produced in 
a small volume of air enclosed within an 
irradiated solid, such as a thick-walled 
thimble-type chamber Some of these re- 
sults haie been collected by Sievert (17) 
and Friednch (4) The numbers of roent- 
gens corresponding to one milhgram-hour 
of radium obtained in these various ways 
differ greatly among themselves The 
open chamber gi\ es values in the neighbor- 
hood of 2-3, while indirect methods give 
lalues between S and 11 r/mgm -hr The 
' alues given b}-^ open chambers have been 
shown to be too low (1, 11) for a reason 
" " dl be mentioned later 

All the figures that ha\ e been mentioned 
refer to the intensity of radiation, filtered 
irough 0 5 mm of platinum, at a distance 
o 1 () cm from a point source The results 
Obtained in expenments in which different 
filtrations and distances are used are custom- 


arily reduced to these or other standard 
conditions, for without such reduction they 
cannot be compared ivith each other 
In addition to these methods mvohnng 
the lomzation of air, mention should be 
made of an interesting procedure recently 
reported by Taylor and Mohler for deter- 
mimng the total lomzation produced by 
absorption of radiation m a hquid A pre- 
hmmary value of 6 9 r/mgm -hr has been 
obtained by this method (19) 

A biological method of approaching the 
problem mvolves a comparison of the mag- 
mtude of the reaction produced by both 
gamma rays and \-rays m a hnng test 
object WTien the effect of a dose of gamma 
rays is the same as that brought about b}'’ a 
measured dose of x-rays, the two doses 
have been assumed to be equal (2) In 
order to avoid the assumption that the 
roentgen thus determined biologically is 
actually the same as that defined in terms 
of ionization, it is convenient to agree that 
a dose of gamma radiation which produces 
the same amount of biological effect as one 
roentgen of x-radiation shall be called, as 
Failla suggests, an “equivalent roentgen” 
or, as possibly more descnpbve, a “bio- 
logical roentgen ” The values that have 
been obtained by biological methods, w'hen 
reduced to standard conditions, range from 
4 to 6 r/mgm -hr (2, S, 13, 16, also data m 
< and IS reduced to comparable form by 
the present writers) These results are in 
391 




392 


RADIOLOGY 


fair agreement among themselves, but they 
do not agree with those obtained by physi- 
cal methods If it were assumed that both 
sets of values are substantially correct, 
the conclusion might be drawn that equal 
doses of X- and gamma rays, measured by 
their ionization, produce different quanti- 
tative effects Before considenng such a 
conclusion we should discuss m more 
detail the conditions under which the 
biological measurements were made, and 
whether the physical methods have cor- 
rectly measured air ionization The latter 
question will be briefly considered in our 
concluding discussion 

The difficulties encountered m measuring 
gamma rays by physical methods have been 
dealt with b}’' many authors and will not 
now be discussed except in relation to the 
biological measurements On the other 
hand, httle has been said m the hterature 
regardmg the choice of smtable physical 
conditions for exposing small test objects 
such as Ascans or Drosophila eggs to 
gamma rays 

It may be worth while m passing to 
re-emphasize the importance of keeping 
clearly in tmnd the hrmted though funda- 
mental sigmficance of the type of experi- 
ment under discussion, m relabon to the 
larger problem of irradiation under deep 
therapy conditions In the experiments 
considered m the present article the object 
IS to study the biological effect of x-rays or 
gamma rays m relation to other informa- 
tion about the absorbed radiation For 
this purpose the experiment is simplified 
by allowmg the test object to absorb 
energy, so far as possible, from only the 
direct rays emerging through the filter, 
avoiding absorption of radiation of un- 
certam amount and quality scattered by 
extraneous objects Under these condi- 
tions, by means of known absorption data 
the absorbe 1 energj'- and hence the biologi- 
cal effect can be related to the mtensitv 
and quality of the incident radiabon In 
marked contrast to this simplified expen- 
mental procedure is the irradiation of tis- 
sues under deep therapj’’ condibons In 
the latter case there is no simple relation 


between the amount and wave length of 
the absorbed radiation and the rays in- 
cident on the extended absorbing and 
scattenng medium in which the tissue is 
located The question of this latter rela- 
tion m any particular case must be 
answered before the results of the former 
type of expenment can be apphed Launt- 
sen has called attention (10) to the con 
fusion which has ansen m certain cases 
m which statements about the relabon 
of biological effect to the wave length of 
the absorbed radiation have been mis 
apphed to questions involving the influence 
of the wave length of the incident radiabon 
on the transmission of the energy through 
an extended medium 

EXPOSCTRE CONDITIONS FOR SMALL TEST 
OBJECTS 

Source and Filter — In experiments of 
this type the radiation has usually been 
obtamed from an extended source with 
dimensions comparable to the distance be 
tween the source and the test object 
Under these conditions it may be difficult 
to take accurate account of the vanable 
distance and filtration applymg to the 
test matenal for rays coming from dif- 
ferent parts of the source The earlj' 
radium measurements by one of the present 
authors were affected by this source of 
uncertainty (16) This difficulty can be 
avoided m large measure by the use of a 
sphencal filter and apphcator enclosing 
at its center a small bulb of radon which 
acts as a point source 

Scatter^ Radiation — Another matter to 
be considered m plannmg exposure condi- 
tions IS the effect of scattered gamma radia- 
tion 

The thin filters used in biological expen- 
ments absorb only a small fraction of the 
total radiation from the source and so 
scatter a still smaller fraction Hess than 
10 per cent for 1 nun platinum) The 
effect of this scattered radiation on the 
test object is alnays included with the 
direct ravs as part of the effect to be meas- 
lued The amount of this scattering w hich 
reachcE 
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geometncal arrangement of source, filter, 
and test object However, with arrange- 
ments suitable for the present type of 
experiment, variations on this account are 
small enough to be unimportant unless the 
precision of the experiment approaches 
1 per cent as m the present mvestigation 
The use of a small sphencal filter puts this 
factor under definite control 

A lead or platinum filter also emits a 
certain amount of fluorescent radiation, 
but this can be shown by calculation to be 
responsible for less than 1 per cent of the 
energv absorbed by a test object composed 
of hght material 

The effect of scattenng bv objects other 
than the filter should be reduced to a 
negligible amount in experiments of the 
present type Rather than attempt an 
exact calculation of the scatter from sur- 
rounding objects with the arrangement 
used, it IS simpler to adopt condibons such 
that an upper limit small enough to be 
neglected can be calculated on simphfied 
assumptions such as isotropic scattenng 
without change in wave length A pic- 
turesque wav of dehmibng a danger zone 
to be kept clear of substantial scattenng 
objects, mth a large factor of safety, is to 
imagine the radio-active matenal from the 
source to be transferred to a point on a 
sphencal surface drarni around the test 
object By im erse square lai\ a radius for 
this sphencal surface can be specified such 
that the intensity at the test object will 
be any desired fraction of the intensity 
when the radio-active matenal is in its 
proper position This fraction mil cer- 
tainl} be much greater than the effect, on a 
tost object composed of hght matenal, of 
back-scattenng by all matter more remote 
than the distance thus specified For e\- 
"iniple, if the test object is 1 cm from a 
point source, tlie effect of radiation scat- 
tered from all objects oier 10 cm away 
mil lie less than 1 per cent of the effect of 
the direct rais 

Scioiu{ar\ Beta Radiation — Of greater 
• importance are the effects connected mth 
the long range of the secondan beta 
radiation It has been mentioned that in 


companng the results of exposure of dif- 
ferent test objects to gamma rays the 
vanous conditions of irradiation are usually 
reduced to standard conditions This is 
done by applymg both the inverse square 
law of distance from a pomt source, and 
data expressmg the absorption of gamma 
rays m the intervening matenal This 
procedure mvolves the tacit assumption 
that the effect produced in a cell is deter- 
mmed by the flux density of gamma radia- 
tion in the region occupied by that cell 
But actually, the effect on the cell imder 
consideration is deterrmned by the flux of 
gamma radiation not only through the cell 
but also through a region surrounding the 
cell to a distance of milhmeters m tissue, 
or of meters m air The reason for this 
is that the biological response depends, not 
on the gamma rays directly, but on the 
long range secondar}’- beta particles pro- 
duced when gamma radiation is absorbed 
This situation is ver}’- different from that 
which obtains when low voltage x-rays 
are used In the latter case the lonizmg 
secondar}' electrons or beta particles pro- 
duced in a cell have a range which may be 
small compared to the diameter of the 
cell Therefore secondar}' betas produced 
outside will not be able to enter the cell and 
the observed effect is almost entirely due to 
secondary betas which originate withm the 
cel] itself Consequently the presence or 
absence of small amounts of matenal, such 
as a celluloid plate or stnp of gauze used 
to support the cell dunng exposure, is 
unimportant In the case of low voltage 
x-radiation, therefore, it is justifiable to 
relate the obsen'ed result to the x-ray 
energy absorbed in the cell itself 

It IS ei'ident from what has been said 
that a mere statement of filtration and 
distance from a point source is not suf- 
ficient to determine unambiguously the 
beta-rav actmty produced in a test object 
bv gamma radiation Stnctlv speaking, a 
complete descnption of the distnbution 
and composition of all matenal m the 
neighborhood from nhich beta particles 
can pass to the test object is needed The 
ob\nous vav to a\oid most of the diffi- 
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culties resulting from this situation is to 
immediately surround the test object with 
a layer of tissue-hke matenal which is 


which the beta-ray energ)-- is enutted At 
tot sight it nught seem, smce most of the 
beta particles amving at the test object are 



Fig 1 Schematic representation of active region ” (S) Filtered point 

source (T) Test object such as a cell embedded in a block of tissue-hke 
matenal with boundary B (A) Boundary of active region such that no 
appreciable amount of secondary beta radiation can reach T from points 
outside this boundary (C) Center of absorption with respect to beta 
production m T 


thick enough so that the “active region” 
contnbutmg beta particles m appreciable 
amount to the test object is restricted to 
this envelope, whose properties can readily 
be specified In this way the comphcated 
process of conversion of gamma rays to 
beta particles, msofar as it affects the 
cell, IS confined to a limi ted region such 
that the beta-ray activity produced m the 
cell will depend on the gamma radiation 
which IS absorbed withm this region only 
Figure 1 shows schematically such an 
“activf region” surroundmg a test ob- 
ject, T The unsymmetncal configuration 
about the test object is a consequence of 
the predommantly forward direction in 


produced m the side of the active region 
toward the source, that the beta actmty 
at the test object would be a measure of 
the gamma-ray mtensity at some other 
pomt, C, which might be called the 
“center of absorption” of the active region 
But smce most of the beta particles are 
monng m the forward direction it is 
approximately correct to regard the flux of 
beta radiation which accompames the 
gamma-ray beam as dix^erging from the 
source along with the gamma flux Thus 
the beta rays produced m Zone 1 (Fig 1) 
by gamma rays of mtensitj Ii ivill haxe 
spread out m passing to Zone 2 to cor- 
respond to gamma intensitj T at this 
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position However, the lateral compensa- 
tion which was effective m this case wiU not 
suffice to bring about a radial concentra- 
tion of the backward moving betas produced 
in Zone 3 mto Zone 2 This would require a 
mechanism analogous to specular reflection 
But m ^uew of the small proportion of 
backward moving betas and the small 
radial distance involved, their disturbmg 
mfluence on the divergence of the beta 
flux may be neglected Likewise the at- 
tenuation of the gamma radiation by ab- 
sorption in the matenal lying between the 
“center of absorption” and the test ob- 
ject, being much less than 1 per cent may 
be left out of account for practical pur- 
poses 

Thus it IS seen that if a test object is 
immediately surrounded by a layer of 
similar matenal at least as thick as the 
effective range of secondary betas, the beta 
actinty in the test object due to gamma 
rays from a point source ivill be to a suf- 
fiaent approximation proportional to the 
flux density of gamma rays at the test 
object, and ivill follow the mverse square 
law of distance from the source 

The condition just descnbed corresponds 
exactly to the situation of a cell in the 
body not too near the surface Therefore, 
expenmental results obtained under such 
conditions ivill, in that respect, be ap- 
plicable for therapeutic purposes 

It IS interesting to note some of the 
errors which have been made when such a 
simplified beta-raj’^ contnbutmg region has 
not been used It has been menboned that 
attempts at measunng free air lomzation of 
gamma ravs, using open lomzataon cham- 
bers, haie giien -values less than one- 
third of those obtained by other methods 
In this situafaon the relabon between 
gamma-ray coniersion and beta-ray ab- 
sorption and scattenng which result in a 
certain ratio of beta- to gamma-raj’’ 
actmti m a freelj diierging beam, are 
completeh upset bi the presence of the 
diaphragms used to define the narrow 
beam required in this tiqie of measure- 
ment (1, 11 ), resulting m ionization 
1 allies oiie-tlnrd to one-fourtli as large 


as those obtamed from thimble-type 
chambers 

It is hardly to be expected that such 
large differences should be found between 
the results obtamed with any one of the 
expenmental arrangements ordinarily used 
with hvmg test objects These objects 
are always exposed -withm a very few 
centimeters of the source of radiation, and 
there is httle or no effecbve diaphragming 
But puzzling comphcabons are likely to 
occur even when working with undia- 
phragmed radiations, if the test object is 
not surrounded with suffiaently thick walls 
to exclude beta parbcles onginabng out- 
side the wall matenal By way of illus- 
trabon, we may compare some measure- 
ments by Glasser (5) wnth those of Work- 
man (20) and Albrecht (1) These lat- 
ter, usmg diaphragmed beams and drum- 
type chambers, found that a wall thickness 
of about four milhmeters of carbon is 
needed to build up full beta-ray equihb- 
num On the other hand, Glasser, using 
an undiaphragmed radium source with 
0 5 mm plabmim filter, exposed, at an 
unspecified distance, a thimble chamber 
with w'alls of vanable thickness composed 
of "Luftmasse ” The chamber was 
mounted on a thick metal stem He found 
that with mcreasing wall thickness, the 
lonizabon reached a maximum at 1 mm 
and concluded that this thickness is suf- 
ficient for an “air wall” chamber On the 
other hand, Fnednch, Zimmer and Schulze 
(4), also usmg a thunble-type chamber, but 
avoidmg the effect of secondary beta radia- 
bons from the filter, found that lomzabon 
increased with -vi^all thickness up to 4 mm 
of carbon In agreement wth Albrecht 
and '\'\''orkman, these latter workers found 
a defiaency of the order of 30 per cent for 
a 1 mm carbon wall Smce the equihb- 
num beta-ray eimssion from plabnum is 
about 25 per cent less than for carbon (for 
low' gamma-ray filtration), one might thus 
expect an increase of the order of 6 per 
cent in going from 1mm to 4 mm under 
Glasser s conditions Presumably this 
was masked by some unrecognized com- 
pensating effect In this connecbon it is 



396 


RADIOLOGY 


noteworthy that the ratio of : per mg -hr 
obtained by Glasser and Mautz, using 
0 5 mm Pt filter, is 7 per cent larger than 


This IS due to the additional photoelectnc 
absorpbon of the gamma raj’s in heai-j 
elements which more than compensates for 



ameter, consisting of two closely fitting sections machined from solid bar 
(C) PamfBn with a central cavity to hold the radon bulb (D) Sphere 
18 7 mm m diameter, machined from black bakehte and fiber composition, 
density 1 30 gm /cm’ The wall is 4 7 mm thick A threaded hole E re 
ceives a wooden sphnt 3 mm in diameter for hsndlmg and supporting the 
sphere The material was found by a competent analyst to contam hydrogen 
6 7 per cent carbon 62 0 per cent, remamder oxygen 31 per cent residue after 
combustion m oxygen 0 33 per cent compost chiefly of iron oxide (F) 
Bakelite plug to which the upper section of the platinum sphere is attached 
with cement The plug and platmum sphere can thus be lifted bodily out of 
D by means of the wooden spimt G 

Fig 2 b (H) Shell 3 6 mm thick and 22 mm mside diameter enclosmg 
the tekelite sphere described under Fig 2-a The shell is made of the same 
matenal as the sphere (I) Lens shaped shps of moist filter paper adher- 
ing to the sphere and carrying the eggs (J) Supporting loop of thread 

Fig 2 c Shows the method of supportmg the sphere m the tests in 
which the outer shell was not used (K and L) Wooden spimts 2 mm in di 
ameter and 15 cm long In the exposures made m the small room L was 
only 0 3 cm long (M) Wooden rod 33 cm long 6 5 mm diameter 


that of Glasser and Settz who used 2 0 
mm of brass (5) The fact that the ioniza- 
tion produced m their chambers was partly 
due to secondary beta rays ongmatmg m 
the filters might well explain this difference 
With hghtly filtered gamma radiation, the 
secondary beta emission m the forward 
direction is greater for heavy elements 
such as platmum than for matenals of 
medium atonuc number, such as brass 


tbeir stronger nuclear scattering of beta 
particles This difference amounts to some 
15 per cent (20) 

The secondary beta radiations originat- 
ing in the platinum filter were presumably 
responsible for a large part of the effect 
noted by Braun (2) m his measurement of 
gamma-ray mtensity by means of Ascanr 
eggs Apparently using the experimental 
arrangement of Ziippinger (21), he placed 
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a platinum needle on the celluloid plate 
which earned the eggs It has been men- 
tioned that the beta emission in the for- 
ward direction is greater than platmum 
than from brass But also it is some 25 
per cent less than from the light elements 
composing tissue, for which the nuclear 
scattenng effect is small Hence the eggs 
should have received a measurably larger 
effect if the platinum needle had been 
covered with a few imlhmeters of light 
matenal In addition to beta rays from 
the platmum needle, the eggs received 
beta rays ongmating m and reflected from 
the celluloid plate on which they were 
placed, and from the air, the furniture, 
and the walls of the room To mterpret 
fairly the result of such an experiment it 
ould be necessaiy^ to evaluate the relative 
importance of all these contributing effects 
On the other hand, in the appheator used 
by Simon (IS) the “active region’’ sur- 
rounding the test matenal is practically 
restneted to a layer of hard wood 1 cm 
thick But the large extent of the source in 
companson to the effective working dis- 
tance makes accurate reduction to stand- 
ard conditions difficult 

These illustrations sene to emphasize 
the advantage of closely surrounding all 
test materials used in expenments mth 
gamma rays bv a zone of tissue-like 
matenal of a thickness at least equal to the 
effective range of the secondax}^ beta 
particles Only under these conditions 
can the observed effect be directl) related 
to gamma-ray intensity ivithout a careful 
consideration of the importance of dis- 
turbing effects connected ivith the par- 
ticular conditions of the expenment It 
inaj be remarked m passing that this 
requirement is now recognized as essential 
111 the use of small ionization chambers m 
nhich the nail effect is utilized (4, 11, 20) 

experimental 

Many of tlie difficulties mentioned in the 
introduction can be aioided by using an 
applicator haimg spherical s)'mmetn 
If this Ins a radius of 1 cm and a spherical 
platinum filter 0 5 mm m thickness, the 


standard conditions are reahzed, and the 
results are obtained directly Further- 
more, by the addition of a close-fittmg 
shell which surrounds the sphere, the 
simplest possible conditions for gamma-ray 
conversion are obtamed The test matenal 
receives the full beta-ray activity in 
eqmhbnum with symmetncally diverging 
gamma rays in a matenal which is com- 
parable to tissue 

description of APPLICATOR 

The appheator consists of a bakehte 
sphere containing a platinum filter and 
radon bulb Its construction is shown in 
Figure 2, details, including the atomic 
composition of the bakehte, are given in 
the caption The thickness of the bakehte 
between the filter and the test matenal is 
4 7 mm According to W orkman (20) 
and Albrecht (1), this thickness is suf- 
ficient to ensme that practically all beta 
radiation which affects the eggs is the 
result of absorption of gamma rays in the 
bakehte It also follows from Workman’s 
results that the 3 5 mm of bakehte m the 
shell IS sufficient to give the hnutmg contn- 
bution of reflected beta rays Thus the 
active region from which beta radiation is 
received b)”^ the eggs is restneted to the 
adjoimng bakehte, the interstice m which 
the eggs are placed being so thm as to have 
no appreciable distmbmg effect The 
radius of the sphere was made somewhat 
less than 1 cm to allow for the thickness of 
the filter paper on which the eggs he The 
diameter of the sphere was accuratel}^ 
determined with a short focus telescope 
mounted on a calibrated measunng screw, 
and checked with a micrometer cahper 
Slips of filter paper mth eggs were then 
placed on the sphere, as if for an exposure, 
and the ai erage position of the imd-pomt 
of se\ era! eggs from the opposite side of the 
sphere determined by means of the tele- 
scope The diameter of the sphere alone 
was IS 07 mm The distance of the mid- 
point of the eggs aboAe the surface was 
0 33 mm The distance from the center of 
the sphere to the eggs nas thus 9 67 mm , 
nith a probable error of =*=0 03 mm To 
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survival of individual exposures 


reduce the results to 1 cm diameter the 
correction factor is 0 934 =*= 0 006 

The small size of the radon bulb m 
relation to the platinum filter is important 
As may be seen in Figure 2 the greatest 
obhqueness with which a ray can pass 
through the platmum shell is msufficient to 
cause any serious difference m filtration 
The effect of the average obhqueness will 
be imperceptible 

THE TEST OBJECT 

The eggs of the fruit fly, Drosophila 
melon ogaster, were used as a test object 
in these experiments, for their quantitative 
response to radiations is more constant 


than that of any other biological matenal 
A detailed descnption of the technic in- 
volved IS pubhshed elsewhere (14, 13) 
The eggs, on slips of black filter paper, are 
given the desired dose of radiation and 
then mcubated at room temperature (22- 
25 ° C ) It should be emphasized that if 
the results of other experiments are to be 
compared with these, the exposures should 
be limited to a duration of not more than 
25 minutes, and the mtensity should not 
be less than 5 r/mm On the day following 
the exposure, those eggs that hai e already 
hatched are counted There are always 
a few of these which were old when laid, 
and therefore thev should be excluded On 
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the next day the samples are counted, and 
the proportion of sunnvors determined 
The result thus obtained is corrected to 
allow for the fact that in the control sam- 
pies some eggs are infertile, or fail to hatch 
out as larvse Smce the average fertihty 
of the controls is 97 per cent, the actual 
percentage of sumvors is divided by this 
amount 

Careful study has demonstrated that 
there is a defimte relation between the 
dose of x-rays and the proportion of eggs 
that hatch A dose of 190 r results in a 
hatchmg rate of 50 per cent, regardless of 
the wave length of the incident beam 
The wave leng^s thus far tested range 
from 0 05 to 16 A (14) The cun^e 
shown m Figure 3 indicates the relation 
between dose and effect as obtained with 
x-rays At the bottom of the figure is a 
scale showmg doses m roentgens , the per- 
centage of survivmg eggs is seen on the 
ordinate By drawing an ordinate up 
from any point on this scale to meet the 
curve, the quantitative effect of such a 
dose can be found Statistical analysis of 
data denved from 200 expenments with 
x-rays shows that the average deviation 
in the percentage of survival of a single 
test from the expected pomt on the cur\>^e 
IS 2 54 The standard, or root mean square 
deination of a smgle test, is * 3 10 ''^Tien 
the same carefully measured dose is given 
to several different lots of eggs, the 
averaged percentage of suixuvals hes ^ery 
close indeed to the cun^e, the deviations 
averagmg less than 2 These figures are 
presented m order to demonstrate that 
results obtained wth Drosoph'ila eggs are 


prease when the tests are performed with 
the proper techmc 

The curve shown in Figure 3 is used as 
a means of measurement For if the sur- 
^^val rate of the eggs is determined with 
such precision by the dose, then, con- 
versely, the dose can be determined with 
equal preasion by the survival rate Data 
illustrating this pomt have been presented 
elsewhere (14, 15) Thus if after irradia- 
tion, it IS found that 65 per cent of the 
eggs hatch out as larvse, the curve indicates 
that the dose must have been approxi- 
mately 165 r In Table I the doses thus 
measured are called “biological roentgens” 
to distingmsh them from doses measured 
by a dosimeter 

The eggs were placed on small lens 
shaped pieces of black filter paper which 
w'hen moistened with banana juice, he 
smoothly on the surface of the sphere, as 
shown m Figure 2 Exposure commenced 
when the plug carrying the radon and 
filter was ms^ed into the sphere In 
those tests m which the shell surrounded 
the sphere, ah, of the eggs received the 
same dose The exposure was termmated 
by ivithdrawmg the radon In other tests 
in which the shell was not used, the slips 
wnth their eggs were removed, one or more 
at a time, after the desired exposure, as 
indicated by a stop-watch, had been given 
The temperature during these expenments 
vaned between 22 0 and 24 7 ° C 
On the first two days of the expenment 
the sphere, supported as shown in Figure 
2-c, was mounted on the end of a hght 
board projecting 20 cm over the edge of a 
flat-topped wooden desk The apphcator 


TABLE I 


Without Shell 

Dose 

AU\c 

Dead 

Percentage 

Alite 

Corr 

Biol r 

r/mc hr 

t Large room 

1 

25 93 me hr 

139 

124 

151 

72 

40 

76 

05 9 

75 6 
(>5 2 

67 9 

77 S 

07 2 

143 

120 

144 

5 61 

4 65 

5 55 


71 0 

130 

5 24 

i 

1 

Small room 

1 

137 

167 

112 

S2 

C4 

62 

62 0 

71 7 

63 8 

04 5 

73 9 

Co T 

68 0 

151 

127 

148 

143 

5 82 

4 90 

5 7l 

5 51 
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was 108 cm above the concrete floor of the 
room, 135 cm from a brick wall, and about 
a meter from wooden partitions, shelves, 
and tables In the exposures with the 
shell the apphcator was hung by a thread 
m the same position To make sure that 
the experiment was not affected by the 
surrounding objects the remaming tests 
were earned out in a large room cleared of 
all objects so that the apphcator was sur- 
rounded in every direction by at least two 
meters of au except for a concrete beam 
160 cm overhead and a honzontally sup- 
ported long thin wooden stick on the end of 
which the apphcator support shown in 
Figure 2-c was placed 

The radon was obtained from the 
Memonal Hospital, New York City, 
through the courtesy of Dr G Failla 
A preliminary measurement of its actinty 
pemutted the preparation of an exposure 
time schedule before the experiment began 
The results of tests made m previous years 
with another type of apphcator provided a 
basis for determining the approximate 
doses in me -hr which should result in 
sumval percentages ranging from 90 to 
25 The exposure schedule was adjusted 
for the decay of the radon before each test 
Exposures which vaned from 2 to 20 
mmutes m length were made on five dif- 
ferent days 

An accurate measurement of the amount 
of radon was made after it had decayed to 
a value comparable to the 50 mg radium 
standard used at the Memorial Hospital 
From this, the quantity at the begmmng 
of the expenment was found to be 446 
me The decay constant used m calculat- 
ing this value is 2 097 X 10“* sec""' 

AU of the data obtained in six tests are 
given in Table I as an example of the 
method of calculating the values of r/- 
mc -hr In these tests, which were made 
on three different days, the dose was 
25 93 me -hr The numbers of hnng and 
dead eggs are shown, with the actual and 
the corrected percentage of sunnvors 
Under the caption ‘ biological r” appear the 
number of roentgens which on the curve 
correspond to each mdindual sumval 


TABLE ir 



With SheU 

■Without Shell | 


r/mc hr 

r/rac. hr I 

f 

Large room 

4 41 5 23 

4 76 6 26 

4 81 5 46 

5 00 5 62 

5 03 5 63 

5 23 5 S3 

4 42 5 34 

4 63 5 39 

4 65 5 40 

4 81 5 51 

4 96 5 55 

5 00 5 57 

5 03 6 67 

5 09 5 02 

5 23 5 62 

5 27 5 62 

5 32 6 90 

5 34 

Small room 

5 00 5 89 

5 21 5 97 

5 26 6 00 

5 32 0 14 

5 32 0 20 

5 40 6 00 

5 47 0 05 

5 66 

4 S3 5 42 

4 89 6 44 

4 96 5 46 

5 02 5 51 

6 04 6 65 

5 18 5 71 

6 23 5 77 

5 26 5 82 

5 34 5 85 

5 34 5 86 

5 30 5 87 

5 38 5 96 

5 39 6 00 

Average 

Stand dev 

P E„ 

5 49 r/mc hr 

0 530 

0 069 

5 35 r/mc -hr 

0 306 

0 036 


Total average 
Stand dev 

P E„ 

Corrected value 

6 40 r/mc hr 

0 436 

0 034 

5 00 r/mc hr 

— 


rate The ratios of r per me -hr , seen in 
the final column, are obtained by dividing 
the number of biological roentgens by the 
dose in me -hr The percentage of eggs 
sunuving m the 7G tests which have been 
made with the present apphcator are shoivn 
in Figure 3 

RESULTS 

In Table II are presented the ratios of 
r per me -hr obtained m all of the 76 
tests The results of the experiments 
made with the sheU and without it are 
shown in separate columns Both sets of 
data are fu^er subdmded according as 
the tests were made in the large or in the 
small room The averages show that the 
number of r/mc -hr obtained when the 
eggs are enclosed in the bakehte shell is 
greater than that obtained when the shell 
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IS absent The difference amounts to 2 
per cent, with a probable error for tlie 
difference of 1 5 per cent ' Under the 
conditions of this evpenment the effect of 
the shell should correspond approximately 
to that of the “back wall” m experiments 
mth a drum-type chamber Workman 
(20, Fig 3), using such a chamber, found 
an increase of 5 per cent due to the presence 
of a thick back wall of carbon The present 
results, while not definitely indicatmg an 
increase ivith the shell, allow a chance of 
one in five that an effect of the magnitude 
found by Workman was present 

Between the mean values obtained in 
the large and small room the difference is 
greater, being G per cent, nnth a probable 
error for the difference of 1 per cent On 
a purely statistical basis, such a difference 
nould be regarded as sigmficant, but care- 
ful examination of the exposure conditions 
m the two rooms fails to reveal any experi- 
mental basis for the discrepancy As was 
explained in the introduction, the scatter 
from surrounding objects was a small 
fraction of 1 per cent of the total effect 
m either case Therefore, it was decided 
to regard the obsen'ed difference as an 
unusually large accidental error and to 
take as the most probable value of the 
result the unweighted average of all the 
exposures made m both rooms, wth and 
mthout the outside shell surroundmg tlie 
applicator The total ai erage of all of the 
expenments indicates that the ratio of r 
per me -hr is 5 40 n hen the radiation is a 
point source, the filter 0 o mm of platinum 
and 4 7 mm of bakelite, and the distance 
IS ‘) G7 mm Multiplying this value by 
0 014 to reduce to 1 cm distance, and fur- 
ther deducting 1 per cent to allow for the 
tnie absorption in bakelite the final i alue 
becomes 5 00 r/mc -hr 

Thus far no mention has been made of 
the percentages of eggs hatching in the 
\ anoiis tests These are showi in Figure 1 
At the top of this figure is a scale of me - 
hr from nhich the actual doses giien to 
each group of tests can be determined It 
IS endent tint the a\ erages he i er> close 
to the curec especnllj nhen the group 


consists of many individual tests The 
figure also illustrates the amount of vana- 
tion which may be expected m expenments 
earned on under these conditions These 
vanations are somewhat larger than those 
met with m x-ray tests, due perhaps to the 
fact that the centenng of the radon bulb 
may have been inaccurate by as much as 
0 3 mm This rmght introduce delations 
of a maximum of about 6 per cent in the 
dose received by the indmdual slips bear- 
ing eggs But smee these were alwa^'s 
symmetneaUy placed on the sphere, the 
final average would not be affected 

The range of vanation in the values of 
r/mc -hr ob tamed in the separate tests 
IS indicated by the standard deviations 
shown in Table II WTien the individual 
deviations from the average are exammed, 
it IS seen that two-thirds of the total are 
not greater than the standard deviation, 
while 14 per cent are not greater than twice 
that amount Thus the frequency distn- 
bution closely follows the normal error 
cune 

DISCUSSION 

The ratio of r per me -hr obtained in the 
present expenments under specially favor- 
able conditions, lies in the middle of the 
range of values previously obtamed by 
biological methods,* and very much below 
the values determined by the physical 
methods which have been mentioned 
Before remarking on the significance of this 
difference, we must comment bnefly on 
these physical measurements 

' In an article bj den Hoed (7) which has appeared 
sinee the completion of the present manuscript some 
exposures of Drosophila eggs to radium gamma rajs 
and to X ms's arc described In the gainma-raj ex 
posures the eggs were exposed to the exccssne secondarj 
beta radiation from the lead filter This error was to 
some extent counteracted bj the fact that m reckoning 
the dosage the radium tubes were treated as point 
sources Of the four radium exposures only one fell 
on the portion of the surxixxil curve which is steep 
enough to be used for comparison This exposure 
cannot be compared with our sumx-al curve because 
the author used eggs wnth a difTcrtiit average age 
and, therefore different sensitmtj But plotting 
his data for 200 k\ \ rav s and comparing the gamma 
raj exposure mth these gives a value of 5 r/nigin 
hr in agrccnienl vnth our result 
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It has become almost customary to as- 
sume that measurements made with 
thimble-type ionization chambers havmg 
walls of light material of sufficient thick- 
ness, represent the ionization that would 
be produced m free air by gamma radiation 
A theoretical discussion by Gray (6) has 
been regarded as support for such a con- 
clusion But on the basis of Gray’s treat- 
ment, chambers of equal volume, and with 
walls composed of any material in which 
the photoelectnc effect is neghgible, should 
give the same lomzabon However, Al- 
brecht (1), measuring ionization m cham- 
bers having thick walls of alummum and of 
an orgamc matenal (cellophane), found 
that the ionization m aluminum walls was 
100 per cent greater than in cellophane 
On the other hand, Keller (9), who also 
used thick-waUed chambers, found not 
more but less lomzation with aluminum 
than with a phenol-formaldehyde resin 
{Leiikont) ® And even with thick walls of 
the same matenal, substantial differences 
have been obtamed, as illustrated by the 
recent determmations of the r/mg -hr 
ratio in thick-walled carbon chambers by 
Mayneord and Roberts (11), who found a 
value of 8 3, and Fnednch, Zimmer, and 
Schulze (4), who obtamed a value of 
11 2 r/mc -hr It seems hkely that the 
explanation of some of these effects is to 
be sought m connection with the very 
rapid mcrease, with atomic number, of the 
importance of nuclear scattenng of beta 
particles In new of such discrepancies, 
and of the fact that the physical values are 
all obtained by indirect means, it seems ad- 
visable to reserve judgment as to the mean- 
ing of the difference between the results ob- 
tamed by physical and biological methods 
Until the meanmg of physical measure- 
ments of gamma radiation can be further 
clarified, it seems reasonable to take the 
view that the processes which deteimme the 
response of the gg to gamma radiation 
are more neaiiy representative of the 

t On the other hand Murdoch and Stahel (12j in 
an article which has just appeared obtain veo'" > 
the same ionization in thick walled chambers of 
paper aluminum and copper Their 
r/mgm -hr agrees closelj with Ma>meord and Roberts 


biological processes mvolved in therapy 
than IS the production of ionization through 
the wall effect of small chambers 

We wish to thank Dr G Failla, of the 
Memonal Hospital, for his kindness m 
supplymg and measunng the radon needed 
m this work, and also for his collaboration 
in the mechamcal design and construcbon 
of the apphcator 

SUMMARY 

Some of the conditions leadmg to un 
certamty m the interpretation of the re- 
sults of the biological measurement of 
gamma-ray intensity are analyzed An 
apphcator designed to avoid these con- 
ditions IS described Usmg Drosophila eggs 
as a test object, the number of "eqmvalent” 
or "biological” roentgens per me -hr is 
measured at a distance of 1 cm from a 
pomt source, with 0 5 mm platmum filter 
The value obtamed was 5 00 r/mc -hr This 
result IS to be compared with values rang- 
mg from 8 to 11, obtamed by indirect 
physical methods 
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RADIOTHERAPY OF SARCOMA OF THE SOFT PARTS 

(on the basis of statistical analysis) 

By T LEUCUTIA, M D , Harper Hospital, Detroit 


|0 OTHER group of tumors mcludes 
W tissues as widely divergent m their 
^ radlosenSltl^^ty as the sarcoma 
group With the highly radiosensitive 
IjTnphosarcoma at one extreme and the 
radioresistant sclerosmg osteosarcoma at 
the other, one may arrange on the basis 
of degree of radiosensitivity a scale of the 
sarcomas which would be nearly as exten- 
sive as the scale of radiosensiti\’ity of 
neoplastic tissues as a whole This be- 
ha\nor is a natural sequence of the mor- 
phologic and especialty histogemc char- 
acteristics For, although the general 
term of “sarcoma” unphes pathologically 
a mahgnant tumor composed of cells of 
the connective tissue tjqie and thus in 
appearance a rather uniform group of 
tumors, when further eluadation of the 
nature or ongin of the cells is attempted, 
the vanation is found to be exceedingly 
great Since the effect of radiation, m a 
general way, depends on the susceptibihty 
of the cells or tissues irradiated, and since 
this function, in turn, is the result of 
many cntena intimately assoaated with 
morphologic and histogemc character- 
istics, obviously the mde diSerence in 
type and ongm of the cells leads, ivith 
some exceptions, to a like difference of 
radiosensitinty 

The great radiobiologic and pathologic 
xanation has induced not a few of the 
ini estigators to suggest the ehmmation 
of tlie term of “sarcoma,” and the sepa- 
ration of the tumors mcluded under its 
heading into distinct entities of their own 
Although such a position cannot be 
claimed to contnbute, for the present, 
icr\ considerably to the clanfication of 
tile problem as a uhole nexcrtheless it 
clearlv indicates the necessity of dniding 
the sarcomas into subgroups uhich uould 
pemiit a better insight into tlie more or 
hss specific characteristics by paynng due 


regard to the dmical course at the same 
time For this reason, it is proposed that 
m the following the subject of radiation 
therapy m sarcoma be treated along iden- 
tical hnes, that is, by discussmg the vanous 
types of sarcomas, which rmght constitute 
a subgroup, individually There are es- 
pecially’’ two practical advantages which 
result from such a procedure first, the 
techmc of irradiation (method, dose, frac- 
tionation, etc ) can be considered on the 
basis of radiosensitivity of each particular 
type of tumor, and secondly, the extent 
of irradiation can be detenmned by the 
known climcal course (extension, metas- 
tases) of that specific lesion 

Although the title of the paper suggests 
that ex'ery’ form of sarcoma, except sar- 
coma onginatmg from the bone, is con- 
sidered in the discussion, the subgroups of 
lymphosarcoma, melanosarcoma, and glio- 
sarcoma were likewise ormtted, for they 
represent such distinct processes that they 
may best be dealt with separately’’ (7, 13) 

STATISTICS 

A rexnew of the hterature concerning the 
five-year cure of sarcoma in general reveals 
the not altogether surpnsmg fact that the 
problem of radiation therapy still forms 
a rather favored subject ot speculative 
argumentation Comprehensive statis- 
tical pubhcations are few and because of 
the mdecisiveness as to what really should 
be mcluded m the group of sarcoma, they 
are somewhat confused and even contra- 
dictory- Thus Rostock (19), m 1928, 
by- collecting 505 cases from eight sources, 
found that although 78 per cent of the 
sarcomas responded more or less fax-orably- 
immediately- follo'^vmg radiation, the num- 
ber of permanent cures was exceedmgly- 
small, amounbng to only 2 9 per cent, 
uhereas the purely surgical statistics of 
Kuttner (cited by Rostock), referring to 
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some 550 cases, indicate a five-year cure 
of 30 per cent This, then, would be 
prima fame evidence that surgical inter- 
vention must constitute the method of 
choice m the treatment of all sarcomas and 
irradiation reserved for the inoperable 
cases and perhaps prophylactically for 
some of the more mahgnant forms operated 
upon In his own senes of 119 cases, 
Rostock (19) obtained a 6 per cent cure 
in the moperable group (35 cases) treated 
by radiation alone, a 10 5 per cent cure 
in the borderline group (38 cases) treated 
by incomplete surgical removal and post- 
operative irradiation, and a 37 per cent 
cure m the operable group (46 cases) 
treated by radical extirpation and prophy- 
lacbc irradiation, a fact which would serve 
only further to confirm the soundness of 
the above pnnciple Yet, by analyzmg 
other statistics, we find that there is a 


diated, 39 per cent cures, (HI) of 82 
cases treated by surgery and prophjdactic 
irradiation, 39 per cent cures, and (IV) of 
201 mostly inoperable cases treated b} 
irradiation alone, 24 9 per cent cures A 
closer scrutmy of these two latter stabs 
tics, however, reveals that several t}pes 
of tumors are included in the general group 
of "sarcoma,” which we are no longer 
accustomed to consider mahgnant, and 
some of tliem are not even potenbally 
mahgnant Thus m the senes of Wintz, 
as we shall see later, 42 cases (that is, 
12 per cent of the total) are utenne sar 
comas, an exceedmgly rare condibon, inth 
a final cure of 57 per cent In the senes 
of Hintze are included epulis, this raising 
the percentage of cures of sarcoma of the 
jaw to 50, mnxed parotid tumors, with 
cures of 58 6 per cent , degenerated moles 
raising the percentage of cures in melano 


very great discrepancy in the percentage 
of end-results, even by using an assoaation 
of surgery and irradiation m aU instances 
Meves (15), for example, m 1931, by re- 
mewmg a total of 173 cases, treated be- 
tween 1914 and 1928, found only 19 cases 
(11 per cent) which were permanently 
cured, and even these were mostly mixed 
tumors and rarely pure sarcomas He, 
therefore, makes the statement that a 
permanent healing of a srucoma, although 
possible, must be considered a rarity 
de Waard (6) likewise obtamed only a 14 
per cent cure in 74 cases of operable sar- 
coma which were treated by smgery alone 
WoUner (27) published, m 1926, 12 8 
per cent cures in 39 cases of more advanced 
sarcomas treated by surgery and irradia- 
tion, and 28 5 per cent cures in 21 earty 
cases subjected only to radical extirpation 
In contradistinction to this, very good 
results were claimed by Wmtz (26) and 
Hintze (10) The former mdicates a 
percentage of 35 of five-year cures in a 
total of 367 ases of sarcoma, whereas the 
results of Hintze, who, m 1930, rernewed 
a total of 678 cases treated five years or 
longer before are as follows (I) of 216 
cases treated by surgery alone, 28 7 per cent 
cures, (II) of 179 cases of recurrence irra- 


sarcoma to 47 6, etc By drawing a 
sharper borderhne between the true sar- 
coma and its afiBhated lesions, the per 
centage of cures would dwindle down 
appreciably Such a procedure would 
have the additional advantage of leading 
to a better harmonization of the statisbcs 
from the vanous sources 
A review of the cases treated at Harper 
Hospital shows that during the penod of 
1922 to 1929, inclusive, some 3,000 cases 
of mahgnancies were dealt with and that, 
of these, 222 cases were classified as being 
sarcoma Conditions now considered as 
essentially benign, such as bemgn giant- 
cell tumor (giant-cell sarcoma) of bone, 
epulis (giant-cell sarcoma) of jaw, mixed 
tumors (myxochondro-endothehoma) of 
parotid, etc , were eliminated from the 
general statistics of the sarcoma group 
In the completion of the final results, all 
patients who reported to the department, 
whether or not they receixed complete 
treatment, were included, and all those 
who could not be traced (2 5 per cent) were 
considered as dead from sarcoma Like- 
wise, patients who are known to have suc- 
cumbed to other causes than sarcoma were 
considered as haxnng died from sarcoma 
In this manner, the percentage of from 
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TABLE I — TOTAL CASES SARCOMA 

(Harper Hospital 1922-1929 inclusive 5- to 12 year 
survit'al ) 


I 

Bone sacroma 

39 

12 6% 

II 

Lj mphosarcoma 

31 

30 0% 

III 

Malignant melanoma* 

1 21 

85 0% 

n 

Melanosarcoma j 

30 

10 0% 

V 

Sarcoma of soft parts j 

MOl 

34 0% 

Total 

222 

30 0% 

(Bj discounting malignant 
melanoma) 

201 

25 5% 


* The group of malignant melanomas includes de- 
generated moles clinically shonmg signs of active ma- 
lignancy but in nhich no biopsy ivas made to confirm 
the diagnosis it being our experience that biopsy maj 
be harmful (7) 

5- to 12-year survavals for the total group 
of 222 cases was 30 per cent, and if the 
cases of malignant melanomas (degener- 
ated mole) are deducted, 25 5 per cent 
The results for the indmdual groups of 
bone sarcoma, Ijnnphosarcoma, mahgnant 
melanoma, melanosarcoma, and sarcoma 
of the soft parts are shown in Table I 
In the group of sarcoma of the soft parts, 
there were 101 cases with a sunnval of 34 
per cent This group forms the basis 
of the present stud)’’, and the pnnaples 
of radiotlierapy expounded further below 
are largely the result of expenence gained 
in connection mth its clinical obsenmtion 
and treatment 

It may be menboned here, in a general 
wa) , that irradiation in the cases at 
Harper Hospital uas earned out with the 
so-called deep x-ray therapy The quality 
of the rays used uas 0 13-0 14 A (200 
kv , 1-1 5 mm Cu and 1 mm A1 as 
filters), and the quantit)’’ vaned from 
30 to 100 per cent S U D per focus, ac- 
cording to the t} pe of lesion and method 
of treatment This latter ivill be dealt 
wnth more in cxleuso when discussing the 
mduidml groups of sarcomas 

riBROBLASTIC SARCOMA 

I'lbroblastic sarcoma” is more or less 
a collcctixe pathologic term which for a 
while included iiearlv all of the sarcomas 
of the soft parts of indisputable connective 


tissue ongm In this manner it extended 
its scope over a wide domain of tumors of 
rather complex histogenesis With ac- 
quired clmical knowledge, howex'^er, this 
scope gradually narrowed down and groups 
became detached, as, for example, melano- 
sarcoma, lymphosarcoma, etc , which took 
up the place of disbnct enbbes For the 
past decade, entena of radiosensibvity 
began to burrow themselves rather deeply 
m the field of classificabon and now we see 
again there anse new groups, such as 
myxosarcoma, etc , which possess sufficient 
charactensbc features as to penmt their 
separabon from the mam group This 
process of separabon will conbnue unbl 
eventually specific enbbes will replace 
the enbre group Histogeiiebc considera- 
bons undoubtedly will play here the 
greatest r61e 

As it stands at the present time, we 
include under the heading of fibroblasbc 
sarcoma all those sarcomatous tumors of 
the soft parts which cannot be placed in 
any of the well-characterized subgroups 
They may anse from almost any locabon 
where connective bssue is found — sub- 
cutaneous and submucous layers, mter- 
muscular fascise, pen- and endomysium 
of muscles, tendon sheaths, supporbng 
connective tissue of aU viscera, etc Struc- 
turally it IS customar}'^ to divnde them into 
spmdle-cell, poljenorphous cell, round- 
cell, alveolar cell sarcoma, etc Some of 
them are then further subdmded into 
large cell and small cell vanety, this sub- 
dmsion permitbng certain deduebons as 
to the degree of malignancy and especialty 
of radiosensibvity In the spmdle-cell 
sarcoma group, which no doubt represents 
the bulk of the fibroblasbc sarcomas, we 
find, for example, that the large cell 
V anety represents the greatest potenbahty 
of chmcal malignancy, with rapid growth, 
wide local infiltrabon, and extensive 
metastascs to lungs Ijonph nodes, liver, 
bones, and other organs, whereas the small 
cell vanotv shows a somewhat more be- 
nign course Of the latter, a subgroup 
has been detached under the name of 
fibrosarcoma, which, except for a marked 
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tendency to local recurrence, is consider- 
ably more bemgn, metastases occurring 
only rarely m the late stages and m those 
cases which went through a great number 
of recurrences As we shall see later, this 
type of sarcoma is included by some in- 
vestigators with certam other similar 
tumors to form the subgroup of neurogemc 
sarcoma Concermng the more rounded 
cellular elements, the opunon is not infre- 
quently expressed that they represent 
forms of spindle-cell sarcoma under pe- 
cuhar situations or that they belong to 
entirely different groups If, for mstance, 
a large spmdle-cell sarcoma is very vascular 
and its cells possess very little capacity of 
differentiation, the structure may develop 
into that of a polymorphous cell, or even 
large round-cell sarcoma On the other 
hand, the alveolar cells, which occur with 
great regulanty m melanosarcoma, are 
often regarded as bemg of epithehal ongm 
It IS not at all surpnsing from the pomt 
of view of radiosensitivity that this ill- 
defined fibroblastic sarcoma group should 
represent the greatest vanation In a 
general way, the rules of radiosensitivity 
accord with the morphologic structure 
the greater the nndiSerentiation of the 
cells and the vasculanty of the tumor and 
the less the amount of paraplastic struc- 
tures, the more responsive to irradiation 
the sarcoma, and wee versa In this 
respect the above morphologic classifica- 
tion seems to be of decided advantage 
However, there are occasionally encoun- 
tered tumors which, although possessmg 
from the histological standpomt all the 
criteria of highest radiosensitivity, prove 
absolutely refractory to the largest doses 


of roentgen rays that can be tolerated 
The only explanation for such behanor 
IS to be sought in the fact that histo- 
genetically such tumors may belong to an 
entirely different group, such as certain 
obscure alveolar cell sarcomas to tie 
melanosarcoma group, etc The exceed 
mgly high radiosensitivity of some of the 
round-cell sarcomas, on the other hand, 
suggests a close relationship, if not identity, 
with lymphosarcoma By disregarding 
these pecuhanbes, we may say that, in 
practice, most sarcomas bdonging to the 
fibroblastic group are more or less radio 
sensitive As to degree, the large cell 
varieties because of the greater patho 
logical potentialities of malignancy, re- 
spond somewhat more readily than the 
small cell varieties A complete dis 
appearance of even large tumor masses 
IS brought about not mfrequently and the 
failure of a permanent cure must be at- 
tnbuted to the uncontrollable systemic 
extension of the disease rather than to the 
lack of radiabon response Because of 
the bulkmess of most of these tumors, 
irradiabon must be earned out with rather 
large massive doses (90-100 per cent 
S U D ) by using penetratmg rays (200 
kv or more and heav)^ filters) The 
so-called "sarcoma dose" which is supposed 
to represent about 60 to 70 per cent of an 
erythema dose, and which was ushered 
in at the beginmng of deep roentgen 
therapy with such great promise, must 
now be completely abandoned and radia- 
bon pushed to the maximum tolerance 
hmit In all instances m which surgical 
mtervenbon may be used to advantage 
(wide excision, amputation, etc ), such a 


table II SARCOMA OF SOFT PARTS 

(Harper Hospital 3922-1929, inclusive) 


(1) Number of cases 


Year 

Fibroblastic 

Fibrosarcoma 

Neurosarcoma 

Myxosarcoma 

Leiomyosarcoma 

Rhabdomyosarcoma 

Total cases 


20 




Total 

62 

17 

3 

8 

S 

3 


101 


(2) 5- to 32 J ear sumv al 


28 29 
1 1 2 
2 I 4 I 14 
1 
1 


Total % 
13 121 0 
82 4 
60 0 
60 0 
12 5 
0 


34 


34 0 
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procedure is assoaated with roentgen 
therapy If an apparent eradication of 
the sarcoma has been brought about by 
the operative method, irradiation is supple- 
mented in a prophylactic manner for the 
treatment of such regions as are known 
to form the seat of predilection of eventual 
metastases, such as the lungs, regional 
lymph nodes, liver, etc 

In our senes (Table II), 61 cases of 
vanous types of fibroblastic sarcoma were 
treated, mostly by a combmation of 
surgery and irradiation, an apparent cure 
having been obtamed m 21 per cent In 
some of the cases the disease was quite 
dissemmated at the time of treatment, 
m others the surgical procedures, con- 
sisting chiefly in local exasions, were 
earned out with great conservatism, so 
that the favorable results m the group 
must be asenbed mainly to the radiation 
therapy 

FIBROSARCOMA , NEUROSARCOMA 

The condition that histologically is 
classified as fibrosarcoma also chnically 
presents charactenstics which make its 
separation from the ordmary spmdle-cell 
sarcoma group of deaded advantage On 
the other hand, certam common features 
were noted mth the neurosarcoma, es- 
pecially as it concerns the histogenesis and 
radiosensitivity This induced Eiving, on 
the assumption that all these lesions are 
of a neurogenic ongin, to create a distmct 
group, the so-called “neurogenic sarcoma 
group ” Quick and Cutler (16), Stewart 
and Copeland (24), and more recently 
Adair (1), by renemng the matenal at 
Memonal Hospital, were able to still 
further enlarge the scope of the group, 
so that, according to the last publication 
(1) in 1632, tliere were admitted to Mem- 
oml Hospital dunng the penod from 1916 
to 1632 a total of not less than 317 patients 
afflicted mth neurogenic sarcoma On the 
basis of a rcxicw of this matenal, the 
present definition of neurogenic sarcoma 
IS that it represents a later, malignant 
dexclopmcnt of neuroma, neurofibroma, 
fibroma tnolluscuni, and plcxiform or cir- 


coid neuroma As such, according to 
Stewart and Copeland (24), it is but one 
Imk, the final hnk, of a cham leading 
through varied chmeal pathologic entities 
up to fully developed von Reckhnghausen’s 
neurofibromatosis with all its diverse re- 
lated mamfestations This, then, also 
indicates that most neurogenic sarcomas 
are not mahgnant from the beginning 
Just where the borderhne hes is exceedingly 
difficult to estimate, but it may serve to 
explain to some extent the apparent dis- 
crepancies m the statistics deahng xvith 
the end-results of the fibroblastic (spmdle- 
cell) sarcoma group as a whole If doubt- 
ful hnks in the cham are declared mahg- 
nant, this may increase the percentage of 
favorable results, whereas if only the 
undoubtedly sarcomatous forms are in- 
cluded, the final cures may appear less 
numerous The chmeal picture is char- 
acterized by the fact that a small tumor, 
which not infrequently has been present 
for a number of years, starts to enlarge 
very slowly The patient reports to his 
physician, who removes the lesion, usually 
declared as bemgn, only to find that within 
a short time there is a recurrence A 
second or even third evasion is made 
before the mahgnant nature is reahzed 
and the entena of sarcoma are recogmzed 
histologically By this tune the disease 
has acquired a great tendency to extend 
into the surrounding structures, to the 
regional lymph nodes, or to the lungs 
WTien such a situation has ansen, a 
differentiation from the true spmdle-cell 
sarcoma may appear exceedingly difficult 
if not impossible, on the basis of the mor- 
pholog}’- of the tumor tissue alone In 
certain instances, the prompt response to 
irradiation may be construed as a entenon 
m fax or of true spmdle-cell sarcoma 
The degree of radiosensitixnty of the 
fibrosarcoma due to the more adult nature 
of the tissues of which it is composed, is 
considerably lower than that of the fibro- 
blastic spmdle-cell sarcoma, but some- 
M hat higher than that of the neurosarcoma 
Because of this, and since radical exasion 
can be accomplished with ease m the 
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Alibrcviation^ DV * Deep x ray therapy with 200 kv 1—1 5 mm Cu and 1 ram A1 Ala ^ mo^sivc (dose) indicating 00“100 per cent S U D m one sitting Fr ■■ fraclionaled (doae) Indi 
ting 10-60 per cent S 17 D at ‘ihorter or longer intervals loc ■» localised rm -» regional metastasis i5 m distant metastasis + dead W well 
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great majonty of instances, surgical inter- 
vention must form the method of choice 
in the fibrosarcoma, irradiation to be 
earned out post-operativelym a prophylac- 
tic manner In the npurosarcoma, radia- 
tion therapy constitutes the predommating 
procedure The first entails the admims- 
tration of larger doses in more massive 
senes, whereas in the latter radiation is 
dmded into small fractions and extended 
over a long penod In some of our cases 
of fibrosarcoma, excision was repeated 
several times (occasionally as often as 
SL\ tunes), and each tune followed by 
irradiation with a dose of from SO to 100 
per cent S U D , until finally a permanent 
control of the lesion was brought about 
If a fibrosarcoma is inoperable from the 
beginning, the radiation therapy is pur- 
sued with fractionated doses of from 50 to 
GO per cent S U D and at longer intervals, 
so as to allow a greater tolerance of the 
normal tissues A sumlar techmc is fol- 
lowed in neurosarcoraa, except for the 
fact that the fractions of the dose are still 
smaller (only from 30 to 40 per cent 
S U D ), since roentgen therapy most often 
extends over several years Neither m 
fibrosarcoma nor m neurosarcoma is there 
an attempt made to extend the irradiation 
beyond the site of the primary lesion unless 
defimte metastasis has aheady taken place 
The number of fibrosarcomas treated 
in our senes mcludes 17, of which 82 4 
per cent were apparently cured In all 
instances, a combmation of surgery and 
irradiation was used The surgical inter- 
ventions in the mam consisted of local 
excisions excepting one case in which 
amputation was performed The radia- 
tion therap)^ was earned out with the 
technic desenbed above The exceedingly 
high percentage of cures in this group, as 
compared to statistics from some other 
sources, may, m our mind, be attributed 
to the fact that a i^ery careful pathologic 
selection of the mahgnancy index was 
made, the more undifferentiated forms 
being included m the spindle-cell sarcoma 
group 

The senes of neurosarcoma comprises 
only three patients, one of whom is dead. 


and the other two ahve sei en years after 
mcipiency of the treatment In one of 
these latter, m whom operative removal 
was impossible, irradiation was earned 
out regularly for a penod of seven years 
(thirty senes), the lesion being now con- 
siderably smaller than at the beginning, 
but still having failed to disappear entirely 
It is interesting that in very rare instances 
mahgnant tumors of the nerve trunks 
may appear quite radiosensitive Stewart 
(23), for example, reports a ganglionic 
neuroblastoma, probably ansmg in the 
cervical sympathetic ganghon, of a young 
boy, which proved as sensitive to irradia- 
tion as lymphosarcoma Large puhnonaty 
metastases produced by this tumor “re 
gressed dramatically, recovered and re- 
gressed again, until the patient could tol- 
erate no further treatment ” 

MlTCOSARCOMA 

The chief sign of mahgnancy of myxo- 
sarcoma hes m the local effect on the sur- 
rounding structures Due to the rather 
slow rate of growth, this effect develops 
only m the advanced stages, so that 
many myxosarcomatous tumors reach com- 
paratively large sizes before they become 
uncomfortable to then hosts Metastases 
to the regional glands or lungs occur usually' 
very late From the point of mew of 
radiosensitimty, these tumors form a 
favorable group They respond well to 
large doses (from 90 to 100 per cent 
S U D ) of roentgen rays, the regression 
occumng at a somewhat slower rate than 
m most other radio-responsive sarcomas, 
but complete disappearance, follomng 
repetition of several senes of roentgen 
therapy, being not infrequent In our 
senes there are eight cases of myxosar- 
coma of vanous ongm, four of ivhich (50 
per cent) have apparently been cured 
In the remaining, metastases developed 
to the lungs, in one case nearly four y^ars 
after complete disappearance of the pri- 
mary tumor 

LIPOSARCOMA , XAXTHOSARCOMA 

The opportumtv has escaped us to 
treat one smgF efi‘;p of Iinosarcoma but. 
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according to Stewart (23), “these mahg- 
nant tumors of fat tissue afiord the radi- 
ologist a happy rehef ” They show from 
moderate to marked radiosensitivity and 
eien when they are made up of adult 
appealing fat cells, they will respond 
relatively well to irradiation, yielding to 
"doses httle more than suffiaent to cause 
regression of the more resistant lympho- 
sarcomas ” Brunn (2) and Selman (22) 
hkeivise reported favorable results m mdi- 
ndual cases 

One case of xanthosarcoma irradiated 
by us (m 1930) responded vtry promptly, 
a phenomenon which was noted also by 
Stewart (23) m his cases The exceedingly 
high radiosensitivity observed in both 
these types C)f tumors is very difficult 
to explain except, perhaps, m the sense 
that morphologic cntena can be invoked 
in the least as the responsible factor 

EEIOArVOSARCOMA , RHABDOMYOSARCOM \ 

The pathologic cntena of leiomyosar- 
coma are ill-defined This fact greatly 
reflects on the statistical studies reported, 
some in\ estigators claiming that the condi- 
tion occurs rather frequently and others 
considenng it as a rarity Unbehaun 
(25) for example, reports 6 per cent (and 
later 3 4 per cent) of leiomyosarcoma in 
35G utenne fibroids Likemse Wintz (26), 
as already mentioned, reports 12 per cent 
of leiomyosarcomas in a total of 367 sar- 
comas of all types, mth a final cure of 
57 per cent Corscaden and Stout (4), 
on the oUier hand on the basis of numer- 
ous statistics collected from the literature, 
ami e at the conclusion that the condition 
is \cry rare occurnng m from 0 39 to 
6 ) per cent of all cases of utenne mvoma 
Kraiiskopf (11) very recentl) published 
an article stating that he nas able to 
record onb 31 case histones of undoubted 
kionieosarcoina from the entire literature 
three imoKed tlie bladder, some the 
gaslro intestinal tract a \cry fen other 
organs as kidncA , prostate etc and the 
remamder the utcnis The chief difficulte 
III the histologic diagnosis of myoma and 
iin osarconia lies m the \ anation of opinion 
as to tile exact proportion of the enibn onal 


and adult elements necessary for the classi- 
fication Furthermore, as Ewmg (8) states, 
benign myomas may vary m structure in 
different portions and probably at differ- 
ent penods, but these changes constitute 
only a local and temporary acceleration of 
growth, without evidence that they will 
be transformed into malignant sarcoma- 
tous degeneration However, this may be, 
we note that the radiosensitivity is low in 
all cases of myomas which present or are 
suspicious of sarcomatous degeneration 
This phenomenon is so well known to roent- 
genologists that a degeneration, mahgnant 
or otherwise, of a myoma is considered a 
priori as indicative of a surgical procedure, 
irradiation bemg resented only as a post- 
operative method Even so, the results 
are most disappomting Except for a few 
authors, who, no doubt as a result of looser 
histologic classification, are able to claim 
better results (57 per cent cure in the case 
of Wintz (26), treated mostly by surgery 
and post-operative irradiation), the re- 
mainder (Schreiner (21), Regaud and La- 
cassagne (17), Sage and Miller (20), and 
others) are unanimous in considenng leio- 
myosarcoma as one of the most unfavor- 
able groups of all malignancies Of eight 
cases of leiomyosarcoma, seven ongmatmg 
from the uterus and one from the aortic 
wall, treated m our senes ivith large doses 
(from 90 to 100 per cent S U D ), only^ one 
has remained well for a penod of five years 
All cases were treated by a combination of 
surgery and radiation therapy In a few, 
moderate palliation, with temporary'^ re- 
straint of the growth of the tumor, was ob- 
tained 

In rhabdomyosarcoma, the cntena of 
radloscnsltl^^ty are nearly identical with 
those of the leiomymsarcoma and conse- 
quently the radiation results are equalK 
unsatisfactory Of three cases of rhabdo- 
myosarcoma (tuo of the kidnei and one of 
the thigh) treated by us, none sur\ i\ ed one 
y ear follomng irradiation 

imOPATHIC HEMORRHAGIC SIRCOMA OF 
SKIX (kaPOSi) 

As the last group is mentioned the mul- 
tiple hemorrhagic sarcoma of Kaposi, al- 
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though this condition occurs quite rarely 
The local lesions appear to be moderately 
radiosensitive, but dissemination cannot 
be forestalled unless, perhaps, m the very 
early stages In one of the cases treated in 
1930 by us, there was an apparently satis- 
factory response m the beginning, but later 
recurrences and dissemination to more dis- 
tant regions occurred and the patient died 
withm two years from the beginning of the 
treatment In the hterature favorable re- 
sults are reported by Guarmi (9) m 30 
cases, by MacKee (14) m 7 cases, Rosh (18) 
m 2 cases, Colhns (3) m 1 case, Graver (5) 
in 1 case, and by others, but most of these 
cases were observed for a period of less than 
five years Kren (12), m a more recent 


regression in one case and slow progressive 
tumor shrinkage m another The cntena 
dommatmg such response must be closely 
scrutmized and classified It vnll be found 
that m the majonty of cases they may be 
harmonized to greater advantage with 
surgical indications and that, therefore, an 
assoaation of surgical and radiotherapeutic 
methods m the treatment of sarcoma of the 
soft parts must constitute an essential and 
most desirable requirement In the same 
sense, statistics dealmg with a combmation 
of the two methods rather than their oppo- 
sition will prove of the greater chmcal 
value 
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THE ROENTGEN TREATMENT OF CERTAIN TYPES OF ARTHRITIS' 
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SLER has remarked that, when a 
score of remedies are used for one 
disease, it is probable that none of 
them has much value To add still an- 
other weapon, or rather to remind you of 
the availabihty of still another weapon, for 
the treatment of arthntis would, there- 
fore, seem to be superfluous, however, the 
simphaty of application of this weapon, 
its effectiveness in acute cases of a specific 
type, and its freedom from objectionable 
sequelae make its further utihzabon worth 
while 

The first report of the use of roentgen 
therapy in the treatment of arthntis was 
that of Sokoloff (1), who, m 1897, used it 
for the rehef of pain in articular rheuma- 
tism Stenbeck (2), in 1898, reported the 
results of treatment of 52 cases, 40 per 
cent of these cases showed “considerable 
improvement” and another 40 per cent 
“at least subjective improvement ” About 
thirty further papers appeared on the sub- 
ject up to 1930, smce which time numerous 
articles have been pubhshed Its first 
mention in the Amencan hterature was m 


(B) Etiology unknown 

1 Degenerative (hypertrophic) 

2 Prohferative (atrophic) 

3 Rheumatic fever 

Of these, the only types we -vviU discuss 
are the mfectious and the degenerabve 
These have been subdivided, for the pur- 
pose of analyzing results, into (1) acute 
mfectious (gonorrheal) and (2) acute m 
fecbous (unclassified), chronic infecbous, 
chronic degenerabve 

RATrOWALE OF ROENTGEN" THERAPV 

The reason for the benefiaal effects of 
\-ray m cases of arthnbs is not known 
However, the benefiaal efl^ect of small doses 
of \-rays on acute inflammatory and acute 
painful lesions of a superfiaal type has 
been amply demonstrated and is now gen- 
erally appreaated X-rays cause destnic- 
bon of lymphocytes and other radio- 
sensibve cells, thereby hberabng proteins 
which are set free m the bssues, these appear 
to stimulate localization of the inflamma- 
tory process and absorpbon of the regional 
exudate Natural tendency to repair is 



Wilhams’ classic book, pubhshed m 1901 
( 3 ) 

Smce there are many different types of 
arthnbs, it is important that we be clear 
in descnbmg the types amenable to treat- 
ment, a fairly simple classificabon is that 
of Alhson and Ghormley (4) 

{A) Ebology known 

1 Traumabc 

2 Infecbous (pyogemc, tuberculous, gon- 
orrheal, etc ) 

3 Neuro-arthropathic (tabetic, synngo- 
myehc, leprous) 

4 Metabohc (gouty) 

5 Consbtubonal (hemophiliac) and ana- 
phylacbc 


' Read before the Radiologl Section of the California 
Medical Association at the sisti scs<non 

Vosemite National Park May 13 1C lC3o 


speeded and hypereima subsides Either 
as a result of the decrease m swelling or 
from some cause we do not understand, 
there is also an analgesic effect Since x- 
rays were observed to have this beneficial 
effect on superfiaal lesions, it was natural 
to expect similar results from the treat- 
ment of deep-seated and mtra-articular 
inflammatory processes, and such were 
actually observed This established their 
use in acute infectious arthnbs and espe- 
aally m acute gonorrheal arthntis 
The reason for the beneficial effects of 
\-rays on the chrome degeneratn e tij>e of 
arthnbs is harder to explain It is rea- 
sonable to suppose that uhen inflamma- 
torj'" pen-articular exudate complicates 
these chronic cases, its tendency to ab- 
sorb should be hastened bj radiation. 


41C 
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Similarly, the analgesic effect of x-rays 
should make the patient feel better, at 
least temporanly It is certain, howei er, 
that atrophy of the cartilage, persistence 
of marginal osteoph}d;es, and sclerosis of 
]u\ta-articular bone ivill not be mfluenced 
in the least by moderate doses of \-rays 

TECHNIC 

"W^ile the superficial location of some of 
the lesions (such as m the wnst joint) did 
not necessitate it, all cases were treated 
under uniform conditions in the deep 
therapy department The aim of treat- 
ment was to dehver a small dose of \-rays, 
approximately 10 per cent of a full dose, 
to the affected joint or jomts, tmce a week, 
for two or three weeks The dosage m 
roentgens, measured in air, without back- 
scatter, was usually SO r to each field A 
few of the cases received double this dose 
at each sitting (experimentally), and six 
cases were treated only over some of the 
involved articulations, the other joints 
being used as controls The results of in- 
creasing the dosage were, as one might ex- 
pect disappointing The results in the 
control cases were very mstructive and are 
separately described below 

The actual technical factors employed 
were as follows 200 kv p , 30 ma , filter 
0 5 mm Cu plus 1 0 mm Al, lambda effec- 
tne 0 IG A, distance and field vanable 
according to the deptli and the size of the 
affected joint For example, a ivnst would 
receive a beam of 10 cm diameter at 50 
cm T S D , while a hip would receive a 
beam of 25 cm diameter at 70 cm T S D 
hlost joints were treated through ventral 
and dorsal fields, some through mesial and 
lateral ones Except m tlie case of tlie 
vnst hand, and foot, most joints receued 
two fields on each treatment day In the 
se\en spine cases treated (patients uatli 
chrome li} pertrophic arthntis), large dor- 
sil fields onh verc treated, the field beinc 
usualh 20 b\ 35 cm , rectangular ^ 

Some of the acute cases vere so exqui- 
site h tender that Uie> could not be lifted 
from the guenict to the treatment bed 
these uere treated on Uie gueme^ , mthout 


attemptmg to project the beam m a true 
ventral or lateral direction on the first 
treatment da)’’ Almost all of the acute 
cases had such rapid and, mdeed, almost 
theatrical relief of pain, that they could be 
centered correctly on subsequent days 

TYTES OF CASE TREATED 

Since tlie response of arthritis to the 
more simple and tune-honored remedies 
vanes somewhat vnth the economic status 
of the patient, his ability to secure ade- 
quate rest, a proper diet, and so forth, we 
mU report m this paper only a group of 
patients from one general economic level, 
all 49 cases having been patients in the 
City and County Hospital m San Fran- 
cisco 

Most of the cases of acute gonorrheal 
arthntis on the Stanford and a few on the 
University of Califorma Urological Sennee 
at the San Francisco Hospital, dunng a 
penod of approximately 18 months, were 
treated (30 cases) Nine cases of acute 
infectious, non-gonorrheal arthritis of vari- 
ous types from different services m the 
hospital were treated Three cases of 
chronic mfectious, and seven of chronic 
degenerative arthntis were also treated 
Some of the acute mfectious, unclassified, 
cases were thought at first to be gonorrheal, 
but their subsequent course, absence of 
positive smear findings, and so forth, 
caused their reclassification later 

All of the cases classified as gonorrheal 
had definite clinical findings of that disease, 
and almost all had positive smears while 
in the hospital None of the non-gon- 
orrheal types were due to specifically iden- 
tified organisms, such as tubercle bacilli, 
pneumococci, or so forth However, the 
diagnoses vere made only after careful 
examination, and had been made clinicallv 
by independent physicians 

RESULTS IN C-\SnS OF GONORRHEAL 
ARTHRITIS 

Thirt) cases, vith a total m\olvement 
of SO joints, V ere treated The ages of the 
patients ^ aned from 20 to 60 The joints 
iinohcd included all those of the extremi 
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ties and, occasionally, articulations such 
as those of the spine, jaw, sternum, and 
clavicle Thirteen cases were so markedly 
improved as to warrant the word ‘‘cured,” 
15 cases were much improved, and two 
cases showed no improvement Of the 80 
joints treated, 75 (93 7 per cent) were im- 
proved, and five (7 3 per cent) were umm- 
proved The 75 joints improved may be 
divided mto 30 “cured” and 45 improved 
In five cases of multiple jomt involvement, 
one jomt was left untreated as a control In 
all five cases, the patient contmued to com- 
plain of pam, and swelling persisted m the 
untreated jomt, while the other (treated) 
jomt or jomts cleared up Three of the 
cases received later roentgen treatment to 
the “control” jomt, with subsequent com- 
plete improvement One case was treated 
subsequently but did not improve at aU 
(although the two other jomts m this 
patient had previously responded with 
perfect results) , one case was not treated, 
and slowly unproved spontaneously 

The average number of treatments m 
the “cured” group was 5 3, m the “un- 
proved” group 5 8, and m the unimproved 
group 4 5 The actual number of treat- 
ments to mdividual joints vaned from one 
to ten, the majonty receivmg five or six 


treatments Some case reports from the 
senes wdl serve as illustrations 
Case 6 AD, male, 27 years of age. 
S F H , No 135,455, was admitted on A^oi 
30, 1933 His left knee and both ankles 
had been stiff, swollen, and painful for 
three weeks His temperature was 102° F 
He had contracted gonorrhea two years 
before, which had never completely cleared 
up smear showed gonococa Under a 
clmical diagnosis of acute gonorrheal arth- 
ntis, he was treated by bed rest and 
given two injections of neoarsphen- 
amine His joints did not improve, and 
two weeks after entr}’- roentgen therapy 
was commenced, all three jomts recemng 
80 r to each of two fields, biweekly for four 
doses Swelhng was almost completely 
gone eight days after commencing therapy 
and the patient was able to walk without 
pam Two days later he was discharged 
as cured One year later he returned to 
the hospital on account of a urethral stnc- 
tiue, his joints had remamed well 

Case 9 R G , male, 33 years of age, 
SFH, No 131,390, nas admitted on 
Sept 17, 1933 Both knees had been 
swollen and pamful for one week His 
temperature was 99 5° F He had con- 
tracted gonorrhea thirteen years previ- 


TABLE I — SUMMARY OF RESULTS, ACCORDING TO NUMBER OF CASES TREATED 




Cases Free 

Cases 

1 Cases 

Type of Arthritis 

Cases 

from Symptoms 

Improved 

I Unimproved 

Acute Gonorrheal 

30 

13 

15 

2 

2 

3 

Acute Infectious 

9 

4 

I 

o 

Chronic Infectious 

1 3 

1 

20 or 40% 


Chronic Hypertrophic 
Total 

1 7 

49 

21 or 43% 1 

8 or 17% 


Total Percentage Improved 83% 


TABLE n 


-SUMMARY OF RESULTS, ACCORDING TO NUMBER OF JOINTS TREATED" 


Type of Arthritis 

Acute Gonorrheal 
Acute Infectious 
Chronic Infectious 
Total 


No of 
Joints* 


SO 

13 

10 

103 


Joints Free 
from Symptoms 

30 

0 

3 

30 or 38% 


Joints 
Impro\ ed 

45 

2 

0 

53 or 51% 


Jomts 

Unimproved 

5 

5 

I 

11 or 10% 


Total Percentage of Jomts Improved S9% 


only one jomt 
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ously, and had had five recurrences Smear 
showed gonococci Under a clinical diag- 
nosis of acute gonorrheal arthritis, he was 
treated by bed rest Seven days after ad- 
mission, roentgen therapy was begun, SO 
r to each of two fields, over each knee, bi- 
weekly for four doses One week after 
commencmg therapy, marked improvement 
was noted and two weeks later the patient 
was discharged, completely reheved 
Case 14 C K , male, 32 years of age, 
S F H , No 121,311, was adrmtted on Dec 
7, 1932 His right knee had been swollen 
and acutely painful for one week , his right 
shoulder had been swollen and painful for 
four weeks His temperature was 100 5° 
F Eleven years previously he had con- 
tracted gonorrhea, which had never com- 
pletely cleared up Smear showed gono- 
cocci Under a clinical diagnosis of acute 
gonorrheal arthritis, the patient was 
treated by bed rest and roentgen therapy, 
receivmg 96 r to one field over each 
30int, biweekly for four doses The 
temperature had dropped to normal two 
days after commencmg treatment, and 
four days later the knee showed much im- 
provement One week later the patient 
was discharged, the folloivmg note bemg 
entered m his chart by the attendmg ward 
physician "The only treatment given to 
this patient’s affected ]omts was \-ray ivith 
bed rest The improvement was remark- 
able The patient has been ambulatory 
for two days and feels fine He is no 
longer a hospital case and is bemg dis- 
charged to tlie clinic for further urethral 
medication ’’ (Note Three weeks after 
dismissal this patient developed acute 
gonorrheal arthntis of both ankles He 
Mas gi\en similar roentgen treatment to 
tlicse joints, but nitliout being hospital- 
ized Complete relief of sjnnptoms and 
signs followed ) 

Case If) E K , male, 29 years of age, 
SFH, No 124,092, was admitted on 
Dec 25, 1932 His left wnst, nght elbow, 
and right shoulder had been acutely painful 
and stiff for three da) s, his waast and elbow 
were \cr\ red and hot His temperature 
w IS 99 F He had contracted gonorrhea 


one year ago, with recurrence five months 
ago Smear showed gonococci Under a 
chnical diagnosis of acute gonorrheal ar- 
thritis, the patient was treated by bed rest 
and roentgen therapy, the latter commenc- 
ing four days after admission (by which 
tune the patient’s temperatme had nsen to 
103° F) The wnst and shoulder were 
treated but the elbow was left untreated, 
as a control, by mserting a lead shde above 
the copper filter when this ]omt was under 
the tube Four days after commencing 
therapy this note was entered m the chart 
by the w'ard physician “This patient was 
given \-ray to the left ivnst and nght 
shoulder, but the nght elbow was left for 
a control Beheve it or not, the two 
treated jomts have improved both chni- 
cally and symptomatically, but the nght 
elbow IS gettmg progressively worse ’ ’ Two 
weeks later the wnst and shoulder were 
apparently cured However, owmg to 
the severe pain m the left elbow, roentgen 
therapy had been commenced over that 
]omt four days after the above-mentioned 
chart-entry For some unknown reason, 
the elbow improved only slightly The 
temperature had dropped to normal ten 
days after commencmg therapy The 
shoulder and wnst received a total of four 
treatments, SS r biw^eekly, the elbow re- 
ceived seven treatments, at a similar rate 
After a rest of one month, four more treat- 
ments were given to the elbow But 
fibrous ankylosis supervened and the pa- 
tient’s elbow had to be given physiothera- 
peutic and orthopedic care The wnst 
and shoulder remained perfectly well 
Some of the cases of acute gonorrheal 
arthntis had received foreign protein ther- 
apy of lanous kmds before commencing 
then- roentgen therap)^ but without benefit 
None received pyrotherapy Only one of 
the cases is known to have progressed to 
fibrous ankjdosis following failure of ther- 
apy (the "control’’ elbow m Case 10, 
aboie mentioned) Two other cases are 
listed as unimpro\ed, one of these had 
partial destruction of the joint smfaces 
before roentgen therap) was started, and 
the other patient received onl) two treat- 
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TABLE HI CASES OF ARTHRITIS TREATED BY X-RAYS 


1 Gonorrheal 


No 

Sex 

Diagnosis 

No of 

Dosage 

No of 


— 

Age 

Joints 

r 

Treat- 

Result 

Remarks 



Involved 

1 in Air 

ments 


1 

M 22 

Gc arth , acute, severe, 
left Tvnst, three weeks 

B 

SSr 

biweekly 

1 ^ 

Symptom free 


2 

M 67 

Gc arth , acute, elbows 
and wnsts, four weeks 

B 

SOr 

biweekly 

B 

Improi ed 

Left wnst sjunplom- 
free 

3 

•1 

M 44 

M 46 

Gc arth , severe both 
knees, eight weeks 

Gc arth , multiple joint 

■ 

SSr 

biweekly 
100 r 

B 

Unimproved 

Marked im- 

Rt. knee had bonj 
erosit e changes 
Left knee used as 



mvolvement esp se- 
vere m ankles leftknee 


biweekly 


provement 

control and hnally 
treated on account 


M 24 

and right shoulder 





of severe pam 

5 

Gc arth subacute, feet, 

6 

SOr 

7 

Improved 

6 

M 27 

ankles and knees 


biweekly 



Gc , arth , ankles and left 

3 

SOr 

4 

hlarked im- 

Well one year later 


M 31 

knee, acute severe 


biweekly 


provement 

7 

Gc. arth left shoulder. 

1 

SOr 

2 

Improj ed 

Treatment discon 

8 

M 36 

acute 


biweekly 



tmued by patient 

Gc arth , right knee and 

2 

80 r 

1 

Improved 



toe, acute 





9 

M 33 

Gc. arth , both knees. 

2 

SOr 

4 

Symptom-free 



M 36 

acute 


biweekly 



10 

Gc arth , left ankle and 

2 

SOr 

4 

Improved 



M 38 

knee 


biweekly 



11 

Gc arth , both knees and 

4 

SOr 

6 

Marked im- 

Developed arth left 



ankles, acute 


bin eekly 


provement 

hip treated and 
cured 

Five months later 

12 

M 26 

Gc arth., left knee and 

3 

100 r 

2 

Marked im 



both aiikles 


biweekly 


provement 

acute exacerbation 
treated with rehef 

13 

M 37 

Gc arth leftknee acute 

1 

SOr 

6 

Symptom free 

Developed arth nght 





biweekly 


hand, hip, ankle, 
and both shoul 






1 



ders Gij'en 6 

doses to these 
jomts with rehef 
of symptoms 

14 

M 32 

Gc. arth , nght knee and i 


96 r i 

4 

Symptom free 

Developed arth an 



shoulder 

2 1 

biweekly 

1 


kies Given 4 

doses with rehef 

15 

F 40 

Gc. arth , right knee, 

1 

100 r 


Improved 

Had bone involve- 



acute 


biweekly 



ment 

16 

I M 29 

Gc. arth , nght shoulder 

3 

SSr 


Symptom-free 

Elbow used as a con 


and elbow, left wnst 
acute 


biweekly 

n 


trol grew worse 
fin^j treated but 
without relief 
Jomts ongmallj 
treated cured 





17 

M 24 

Ga arth , left knee 

1 

SOr 

biweeklj 


SjTnptom free 

Symptom free 


18 

M 60 

Gc arth , both ankles 

6 

SSr 



19 

F 36 

and feet, and left wrist 
Gc arth , left knee, acute 

1 

biweekly 

SSr 


Improved 

After fourth treat 
ment gap of three 








weeks owing to an 
mfluenrai attack 

20 

21 

M 24 

M 30 

Gc arth nght knee, 
acute 

Gc. arth , both knees, 

1 

2 

SOr 

biweekly 
100 r 
biweekly 

8 

S 

Marked im 
prorement 
Improved 

Ankles mvoivcd la 
ter rcheved with 



acute 




similar treatment 

22 

M 35 

Gc arth nght knee and 
ankle, acute 

2 

100 r 
biweeklj 


Improved 

Right wnst and tern 
poromandibular 
joints mvolved 








and treated later, 
with rehef 

23 

M 48 

Gc. arth both ankles 

3 

SOr 

biweeklj 

5 1 

[mprored I 

>ft knee later in- 
volved and treated 

and nght shoulder, 
acute 




with relief 



1 
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Diagnosis 


TABLE HI- 

No of I 
Joints 
Involved 


-{conitni(ed) 


Dosage 

r 

in air 

No of 
Treat- 
ments 

SOr 

biweekly 

6 

SOr 

biweekly 

2 

SOr 

(spme 

120 r) 

3 

120 r 
biweekly 

9 

88r 

biweekly 

8 

SOr 

biweekly 

6 

SOr 

j biweekly 

6 


Result 


Marked im- 
provement 

Slight im- 
provement 

Marked im- 
provement 

Marked im- 
provement 

Marked im- 
provement 

Marked im- 
provement 


Improved 


Remarks 


Discharged before 
treatment fimshed 


Only one field each 
tune 

Right knee later in- 
volved and treated 
■with relief 

Left knee later 
involved and 
treated without 
improvement 


Non-gotiorrheal 


31 M 32 

32 hi ? 

33 r 33 

34 F 20 

35 M 40 
30 ' F 33 

37 F 50 ' 

38 r ? 

39 r 40 

40 M 50 

41 r 22 

42 M 30 

43 r 50 

44 r 50 

45 M 00 
40 I 75 
47 M OS 
45 I M C2 
4<> M -,S 


Acute infectious arth , 
both knees 

Acute infectious arth , 
ankle 

Acute infectious arth , 
knee 

Acute infectious arth , 
ankle 

Acute infectious arth , 
knees ankles, and wnsts 

Acute infectious arth , 
hand 

Acute infectious arth , 
hip and knee 

Acute infectious arth , 
hand and elbow 

Acute infectious arth , 
nght knee 

Cliromc infectious arth , 
knees, ankles and hand 

Chronic infectious arth , 
nght hip 

Chronic infectious (?) 
arth elbow j 

Chronic h>'pertrophic ■ 
arth spine 

Chronic hvpcrtrophic 
arth , spine 

Chronic Uj-pcrtrophic 
arth , spine 

Chronic hypertrophic 
arth , spine 

Chronic hypertrophic 
arth spine 

Chronic hnicrtrophic 
arth spine 

Chronic h>-pcrtrophic 
arth shoulder and 

[ spine 


SOr 

biweekly 

80r 

biweekly 

80r 

biweekly 

88r 

biweekly 
100 r ■ 
biweekly 
100 r 
biwecklj 
SSr 

biweekly 

SOr 

biweeklv 

SSr 

biweekly 

SOr 

biwcckl> 

SOr 

biweckl> 
100 r 
biweekly 
200 r 
biweekly 
150 r 
biwcckl> 
SOr 

biwcckl} 
100 r 
biwcckl> 
280 r 
■wcck]> 
200 r 
biwcckl> 
SOr 

biweekly 


Symptom-free 

Improved 

Unchanged 

Symptom free 

Marked im- 
provement 
Marked im- 
provement 
Unimproved 

' Ummproicd 

Slight im- 
pror ement 

' Marked im- 
pro\ ement 

Marked im- 
provement 
Unimproved 

Improi ed 

Improved 

Marked im- 
pro\ ement 
No record 

Improved 

Slight im- 
proi ement 
Unimproted 


Later developed sup- 
purative arth 


Improvement not 
noted for some 
weeks 

Treated at different 
i dates, one recur- 
rence 

1 Dramatic pain relief 


Spine treated in two 
sections 


ments In a fon other cases, one out of spond, the majonty of these were sub- 
three or four nuohed joints failed to re- acute or subchronic lesions From this, we 
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gamed the impression that the optimum 
time for roentgen therapy was m the really 
acute stage 

DISCUSSION 

Gonorrheal arthntis is an extremely 
labile form of arthritis, many remedies 
being capable of producing rapid and more 
or less satisfactory results However, the 
very number of remedies recommended, 
pyrotherapy, typhoid vaccine, omnadm, 
gonargm, and so forth, mdicates that none 
IS specific or certam in its action At the 
moment, pyrotherapy, in one form or an- 
other, appears to be most popular How- 
ever, both this and non-specific protem 
therapy have such unpleasant by-effects, 
and are so much less easy to control, that 
we beheve roentgen therapy is unquestion- 
ably superior 

Besides being contra-indicated m pa- 
tients with cardiac disturbances, marked 
arteriosclerosis and nephritis, pyrotherapy 
appears to be more uncertam m its resulte 
than roentgen therapy Atsatt (5) recom- 
mends for the treatment of gonorrheal arth- 
ntis that the patient’s temperature be held 
“above 103 5 degrees F for at least two to 
four hoius”, Epstem (6), treatmg cases of 
syphihs and gonorrhea, used temperatures 
“between 102 2 and 104 9 degrees F for six 
hours’’, Desjardms (7) used temperatures 
of "106 5 degrees for five to eight hours ’’ 
And aU of these authors recommend from 
three to six such sessions of hyperpyrexia 
at relatively short mtervals In addition to 
these ‘ ‘ ordeals by fire, ’ ’ Atsatt uses dilaudid, 
scopolamm, and other narcotics m connec- 
tion with the therap}'' and urges that “the 
techmaan appear calm and self-assured’’ 
during the procedure 

However, the results of roentgen therapy 
are not sufficiently uniform to permit a 
feehng that it is the last word m therapy 
As Desjardms remarks “the effect of 
radiotherapy is chiefly to relieve pam, and 
this effect appears to be mduced inchrectl 3 '- 
by causing the resolution of mflammatoiy^ 
deposits which have not yet become or- 
ganized In some cases relief from pam is 
rapid in others it is partial and tran- 


sient " Akerlund (2) regards the effect 
of roentgen therapy m gonorrheal arthn- 
tis as “magical after very few days all 
symptoms and signs were nearly gone ’’ 
Westermark (8) reports that the end-re- 
sults of roentgen therapy m a group of 
cases of gonorrheal arthntis of the hip are 
better than by any other method , he notes 
more rapid restoration of perfect function, 
fewer ankyloses, etc 

RESULTS IN CASES OF NON-GONORRHEAL 
ARTHRITIS 

(a) Acute Injedwns {Unclassified) Arthri- 
tis — The number of cases in this and the 
subsequent groups is too small to permit 
of generahzations However, the actual 
results are worth recordmg, as is our chni- 
cal impression that the method offers pos- 
sibihties for much benefit if judiaously 
employed 

Nme cases of acute infectious arthnfas, 
m which a total of 13 mdmdual jomts were 
mvolved, were treated Four cases be- 
came free from S 5 rmptoms, two were con- 
siderably improved, and three were not 
improved at all In the senes of cases 
treated, the jomts mvolved mcluded the 
ankles, knees, hips, elbows, and wnsts 
Eight of 13 jomts, or 60 per cent, were 
improved Absence of the immediate and 
often spectacular rehef which occurs m 
cases of gonorrheal arthntis was conspicu- 
ous 

{b) Chronic Infectious Arthritis — ^Three 
cases of chrome infectious arthntis, m 
which a total of ten mdmdual jomts were 
mvolved, were treated Two cases be- 
came free of symptoms, and one was not 
improved at all The jomts mvolved (and 
treated) were similar to those m the acute 
infectious group 

(c) Chrome Hypertrophic {Degenerative) 
Arthritis — Seven cases of chrome degen- 
erative arthntis of the spine (spondylitis 
deformans) were treated The ages of the 
patients ranged from 56 to 75 Only one 
case became free from sjmiptoms, four 
cases improved, and one case was not im- 
proved at all These cases really represent 
quite a different and much more difficult 
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problem than those of the previous groups 
However, they are included here to permit 
companson of the results obtainable with 
those obsen^ed in the other types treated 
Defimte osteophytic and posterior articula- 
tion changes were demonstrable m the 
roentgenograms The one case which 
showed no improvement at all also had se- 
vere hypertrophic changes in the left shoul- 
der ]omt, this joint did not improve either 
The good results reported in the litera- 
ture m the treatment of chronic arthritis 
by \-rays are interesting (9, 10, 11, 12) 
Rohr (9) treated 40 cases after other meth- 
ods had failed About one-half of the cases 
were chronic infectious lesions and the re- 
mainder chronic degenerative He found 
that small doses, about 20 per cent S E D , 
were more effective than large doses, 
such as 45 per cent S E D He used 
large fields, in order to radiate the pen- 
articular tissues as well as the joints them- 
selves The pain frequently began to de- 
crease on the day after the first radiation 
treatment, and, later, such effusions as 
were present absorbed and the mobility 
of the joints improied He noted that 
“young patients reacted better than older 
ones ” 

summary 

Thirty cases of acute infectious (gon- 
orrheal) artlintis were treated with small 
doses of v-rays delivered to the involved 
joints twice weekly for two or three weeks 
Tnenty-eight cases (93 per cent) were 
much improi cd and tu o (7 per cent) were 
unimproved Approximately half of the 
improved cases appeared to be completely 
cured inthm a few necks of the end of 
treatment, the rest improied gradually 
but, while free of pam, had some slight 
stiffness or disability in the in\ olved joints 
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Five patients m whom joints were left un- 
treated as controls showed no improve- 
ment m the untreated joints 

A small group of cases of non-gonorrheal 
arthritis was also treated The results m 
this group, wliile gratifying, were neither 
as spectacular nor as convincing as m the 
gonorrheal group 

The author’s thanks are due to Dr A J 
Williams and the late Dr W L Allred, 
without whose capable assistance and in- 
terest the major work of treating the pa- 
tients described in this paper could not 
have been accomplished He is also in- 
debted to the staff of the various sennees at 
the San Francisco Hospital for then cour- 
tesy and co-operation in refemng patients 
for treatment 
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EFFEQ OF IRRADIATION OF THE PITUITARY 
IN DYSMENORRHEA! 

By R R NEWELL, MR) , aiid A V PETTIT, M D , San Francisco 
From the Stanford University School of Medicine, San Franasco 



E ARE well acquainted with the 
ability of large doses of x-ra3ts or 
ga mm a rays to kill the ovanan 
folhcles and so bnng on the menopause 
Folhcles and corpora lutea will thereafter 
be absent from the ductless gland system 
Small doses of radiation have also been 
apphed to the pelvis with the hope of m- 
fluencmg the endocnne balance Em- 
pirically undertaken, this has seemed to 
us and others to be at tunes of some bene- 
fit 


Dishkmg to subject young women to 
the menopause (big doses) and equally 
dishkmg to subject possible progeny to the 
danger of mjury to the genetic apparatus 
(moderate doses), we gave up ten years 
ago such attempts to influence the en- 

* Read before the General Medicine Section of the 
California Medical Association at the sixty fourth an- 
nual session, Yosemite National Pari., May 13-16 
1936 


docnnes by pehnc irradiation However, 
with mcreasmg evidence bemg published 
as to the control exercised by the pitmtary 
upon the ovary, we desired to try irradia- 
tion of the pitmtary We realized that 
this would be empincal, would have a 
very uncertain theoretical foundation We 
could hardly know for sure m any given 
case of menstrual dysfunction whether we 
should choose to lessen or to augment 
pitmtary secretion We doubted if the 
x-ray could have a true stunulatmg effect 
on secretion anyhow, but thought we might 
answer the question “Does a given dose 
of x-ray to the pitmtary produce any 
perceptible effect on (disturbed) hormonal 
function of the ovary?” We knew we 
should have to limit ourselves to small 
doses, that, at least until results could 
be promised, our patients would not put 
up with epilation 


ANTERIOR PITUITARY SEX HORMONE IN THE BLOOD 

EFFECT OF X-RAY TREATMENT OF THE PITUITARY 


^ 36 
cases 
hormone 
not 

Increased 


3 given x-ray 
all uninfluenced in 
amount of hormones 


33 not given x-ray 
^nly one given "fokey 


56 1 

cases 
assoyed I 


20 

cases 

excess 

hormone 

in the 

blood 


^ 10 coses not given x-roy 

^ 10 coses given x-ray 


no cases of 
hormone 


increasing 
to abnormal 
level 

m 

X 

o 

4» 

•• 

•« 

S" 

0 

1 

o 

3 

O 

"O 

o 

0 

m 

a 

a. 

m 

X 

o 

c» 

«• 

•* 

=r 

0 

1 

o 

3 

a 

o. 

«« 

o 

"O 

9 

o 

9 

a. 

6 AMENORRHEA 

all unimproved 

2 

4 

3 MENOPAUSE 

2 improved 

I I unimproved 

1 

1 

I 

1 dysmenorrhea 
improved 


1 

^ TOTAL 

3 

7 
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What we would have to measure would 
be the influence on symptoms These are 
hsted m the accompanymg tables T\Tien 
patients complamed of several symptoms 
they are tabulated under each 

Most of the groups are presumably 
heterogeneous as to etiology or mecha- 
nism This is unfortunate We tried to 
homogemze the dysmenorrhea group by 
refusmg (for this mvestigation) those cases 
which were obviously or probably due to 
pelvic inflammation, tumors, or gross 
physical abnormahties Such ' ‘pnmar}" ’ ’ or 
“idiopathic” cases are, of course, the very 
ones for whom we most need new thera- 
peutic weapons So, also, we avoided 
cases of bleedmg possibly due to tumors 
The amenorrhea cases were all functional 
(not due to surgery^, radiation, pregnancy, 
or chmactenum) , and a few (13 per cent) had 
adiagnosis of neurasthemaorpsychasthema 


In all, 172 patients were accepted for pitui- 
tary irradiation We had subsequently to 
throw out a number because they were not 
successfully followed We also later decided 
to include only those of the private patients 
who were under Dr Pettit’s own care 
The final number of patients tabulated 
was 110 We think the reduction was not 
selective, for we obserA>-e that, of the 24 
matched cases not followed, 13 were m 
the group that had received radiation and 
11 were of those from whom the \-ray 
had been screened off 

Of the 110, aU were followed two months 
or longer, 39 less than six months and 19 
longer than five years No late roentgen 
injunes of any kmd could be discovered 
and the only early mjury was transient 
epilation m the first half-dozen treated, 
m whom the dose was 30 per cent higher 
than that given the rest of the cases 


TABLE I 


DYSMENORRHEA 

56 patients given 61 senes of 

X ray to the pituitary 

PAIRED CASES 

SUPP 
SERIES 
RECEIVING 
X RAY 

TOTAL 
THAT 
RECEIVED 
X RAY 

X ray 
leoded 
off 

Received 

X roy 

CASES 

15 

26 

20 

46 

IMPROVED 

' 33%^ 

73®/o 

70°/o 

■ 720/0** 

UNIMPROVED 

* 67®/o 

27 0/0 

30O/O 

* 28°/o 


*one case recurred after 3 months **3 cases recurred offer 3 mos , 1 offer I'/ayrs 
Average follow-up for each class I - 26 mos , 2-25 mos , 3- 22 mos , 4-27 mos 


TABLE H 


W) 

Ul 

tn 

< 

o 

DYSMENORRHEA 

COMPLICATED 

BY 

CONTROLS 

X ray leaded off 

RECEIVED X RAY 
Total of cases in paired 
and supplementary series 

Cases 

Per cent 

improved 

Cases 

Per cent 

improved 

1 

Low metabolic rate 

B M R S°ki minus or lower 

5 

0 

8 

75°/o 

Hi 

Infantile pelvic organs 

2 

0 

11 

82°/o 
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ROENTGEN TECHNIC 

Treatments were given at 200 kv , 5 
ma , 43 cm distance, ’/j mm copper plus 
1 mm aluminum, 16 mmutes to 8 X S cm 
area on each temple, yielding 110 roentgens 
(measured m au) (Our machme is very- 
slow ) This was repeated in ball dosage 
(8 mmutes) weekly for five more sittmgs 
In order to avoid completely any psy- 
chologic influence by patient or doctor, 
two treatment cones were prepared of 
identical weight and appearance, one la- 
beled A , the other iB One of these had a 
lead sheet mserted between copper and 
alummum filters, but none of us knew 
which one this was Patients were as- 
signed alternately to A and B courses It 
became necessary later to prepare a simi- 
lar cone, known to be without the lead sheet, 
so that certam patients could be accepted 
for ‘‘non-e\penmental treatment ” These 
form a supplementaiy senes, whom we 
knew to be getting x-ray at the time of 
their treatment After 48 of the A and B 
patients had been treated, we looked at 
the cones with the fluoroscope to find which 


one transmitted \-rays Soon after this 
the labels were removed, and the cones 
renumbered I and 2 Agam none of us 
knew which was the blank one Another 
senes of matched cases was treated, total- 
ling 98 cases, 49 with each cone These 
cones were saved and after tabulatmg all 
the cases, five years after the last had been 
treated, we again looked -with the fluoro- 
scope to see which one transmitted \- 
rays 

It was explamed to all these patients 
that we were trymg the effect of two dif- 
ferent filters They understood that the 
matter was experimental They were 
charged nothmg for them treatments 

We observe that all this care was in some 
degree unnecessary, for the percentage of 
improvement is not very different among 
those gettmg x-ray, and known at the 
tune to be gettmg it, from what it was 
among those gettmg the x-rays and we 
not knowing whether they were getting 
them or not However, it does let us 
feel sure that differences m results are not 
attnbutable to our havmg discrunmated 
(consciously or unconsaously) m regard 


TABLE HI 


CASES 

OTHER SYMPTOMS 

CONTROLS 

X ray leaded off 

j RECEIVED X RAY 

I Total of cases in paired 
land supplementary series 

Cases 

Per cent 
improved 

8 Cases 

Per cent 
improved 

B 

Total bleeding cases 

4 

0 

{ 14 

29%) 

n 

Menorrhagia 

2 

0 

1 ^ 

22% 

B 

Metrorrhagia 

2 

0 



5 

40% 

IS 

Total irreg , scanty 8 absent mens 

23 

39°/o 

42 

43% 

EH 

Irregularity 

10 

40%) 

12 

42% 

IS 

Scanty menstruotion 

4 

60%) 

8 

— 

37% 

m 

Amenorrhea 

9 

33%) 

22 

45% 

m 

Menopausal symptoms 

mu 


15 

67% 

wSm 

D 

Frigidity 

5 

KfiliSi 

12 

33% 

wmm 

B 

Sterility 

6 

° 1 

10 

10% 
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to the other therapy (not x-ray) given 
these patients 

We did note one definite psychological 
effect — even the clerks noticed it— namely, 
subjectne improvement m most of the 
patients for the first two weeks, irrespec- 
tive of which cone was bemg used 

Dr F C Fluhmann assayed the blood 
of some of these patients for antenor 
pituitary sex hormone His findings are 
summarized m Chart I The necessary 
resolution into groups makes the numbers 
seem rather small, but we think there is 
definite indication that this hormonal func- 
tion of the pituitary gland was mfluenced 
(diminished) by even these small doses of 
x-ray We have set this out first because 
such objective endence appeals as bemg 
more dependable than the subjective evi- 
dence of sjTnptomatologj’’ 

The only defimte s}Tnptomatic result 
came m dysmenorrhea, in which improve- 
ment was two to one among those gettmg 
x-ray, whereas among those gettmg no 
x-ray it was disimprovement two to one 


The numbers seem large enough to be 
statistically significant and we have pre- 
sented them m Table I 

We had basal metabolic readmgs on 52 
patients and found 10 of the dysmenorrhea 
group with rates lower than 9 per cent 
minus Three of these 10 patients received 
a second senes of treatments, totalhng 13 
cases 

There were 22 patients with mfantde 
pelvic organs Only those complaimng of 
dysmenorrhea seemed to improve under 
x-ray treatment 

Because a low basal metabohc rate and 
gemtal hj^ioplasia might mark out groups 
with endocrme disturbance, we have sepa- 
rated them from the dysmenorrhea cases 
m Table I and have shoum them in Table 
II The results look a httle better than for 
the whole group, but the numbers are so 
small we cannot be sure of them signi- 
ficance 

We were often asked to try our pitmtary 
x-ray treatment for symptoms other than 
dysmenorrhea Such cases are presented 



Dysmenorrhea (irreg , frigid) 


Amenorrhea frigid]) 


Dysmenorrhea (Amenorrhe^ 


Dysmenorrhea frigid , sterile) 


Dysmenorrhea 


Ameivorrhea (jrreg]) 


Dysmenorrhea (frigid , sterile) 


Amenorrhea 


Amenorrhea 


Menorrhagia 


Menopausal symptoms 


Menopausal symptoms 

t AsClrriaJu'^r toUowed the s„,es Olndicotes no improvement 

poI"nt orno) C^dhout knowing whether X ray wos reaching 
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in Table III Of all these, only menopau- 
sal symptoms seem to have responded ap- 
preciably to x-ray therapy 

Fourteen of our patients became preg- 
nant, although only one of these had come 
complaining of stenhty We note that of 
the matched cases, five became pregnant 
after receivmg v-ray therapy and five 
became pregnant after receiiung no x-ray 
therapy 

Due to relapses or persistence of symp- 
toms, 12 patients received more than one 
senes These occur m the tabulations 
once for each x-ray senes given, and they 
are set forth in Table IV for closer study 
We observe that four cases of dysmenor- 
rhea had remained unimproved after a 
simulated treatment, only to improve later 
after x-ray was really given 

One case of amenorrhea improved after 
a simulated treatment, whereas it had 
resisted a real one This example mterests 
us because it illustrates the pitfalls of 
clmical observation which we designed our 
“matched case” techmc to avoid 

CONCLUSIONS 

Small doses of x-ray to the pituitary. 


385 r (measured in air) directed to each 
temple, over a penod of file weeks, have 
been followed by amelioration of dysmenor- 
rhea m more than two thuds of a selected 
group of 56 patients 
Special techmc of paued controls makes 
the evidence appear dependable 
Menopausal symptoms seem also to 
have been influenced favorably 

In regard to menorrhagia and met- 
rorrhagia, the evidence is mconclusive 
Irregular, scanty, and absent menstrua- 
tion, fngidity and stenhty seem not to 
have been influenced 

An abnormal amount of antenor pitui- 
tarj'^ sex hormone in the blood was appar- 
ently reduced by irradiation of the pitui- 
taiy 
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LOCALIZED PLEURAL EFFUSION ACCOMPANYING CONGESTIVE 

HEART FAILURE 

REPORT OF TWO CASES 

By E L SHIFLETT, M D , Methodist Hospital, Indmnapohs, Indiana 


-^GENERALIZED pleural effusion ac- 
^jlll companymg congestive failure is 
observ^ed frequently, but localized 
effusion associated with heart disease has 
not been emphasized in roentgen litera- 
ture* Stewart, in 1929, Kiser, m 1929, 
and Steele, m 1932, have contributed case 
reports of this condition to heart journals 
Freedman hsted cardiac failure as a cause 
of encapsulated pleural effusion 

So far as we can detemune, Stewart (1) 
recorded the first case The patient, a 
female, aged 64 years, suffered four attacks 
of congestive heart failure over a penod of 
fourteen and one-half months Dunng 

each attack an effusion localized to the 
interlobar space occurred, durmg one seiz- 
ure this was the only evidence of cardiac 

failure The effusion gradually disap- 
peared with dmical improvement, but 

returned mth subsequent attacks 

Kiser (2) contributed the second case 
The chnical and roentgen findmgs paral- 
leled those of Stewart's case The ef- 
fusion gradually decreased coinadent with 
clinical improvement and had completely 
disappeared when the patient was dis- 
missed S)Tnptom-free 
Steele (3) reported two eases One had 
a pleural effusion localized to the mterlobar 
space, and, m addition, bilateral basal 
congestion and obliteration of the nght 
costophrenic sinus by a small amount of 
fluid or adhesive pleunsy The effusion 
increased as sjTnptoins became more se- 
vere, when compensation was restored, 
tliei regressed and finally disappeared 
Steele’s second case had had sjTnptoms of 
heart trouble for ti\ o i ears A roentgeno- 
gram secured at the time of the patient’s 
first admission to the hospital showed a 
pleural effusion localized to the nght upper 
lobe A subsequent attack of congestise 
failure occurred eight lears later and the 


effusion returned m the same location 
This agam disappeared when the patient 
became symptom-free 

Stewart and Steele have desenbed au- 
topsy findmgs m cases of localized pleural 
effusion accompanying heart disease 
There is a generahzed adhesive pleuntis 
of the panetal and visceral pleura which 
obhterates the entue pleural cavity, with 
the exception of the small spaces m which 
the fluid collects These spaces are hned 
by relatively normal pleura or fibrous 
tissue The adhesions are dense and 
fibrous, and the pleura is thickened, this 
thickened pleura may offer resistance to 
paracentesis The flmd is a transudate, 
cultures of which have not revealed the 
presence of an orgamsm which could be 
considered as the etiologic agent 

These autopsies have not revealed m- 
fectious or inflammatory processes suf- 
ficient to explam the pleunsy Whether 
or not there has been an antedatmg m- 
flammation termmating m adhesive pleun- 
tis, or whether the pleuntis is a result of 
prolonged congestive heart failure, has 
not been defimtely estabhshed by the 
cases reported The pleuntis and obhtera- 
tion are probably secondary to heart fail- 
ure of long standing, and differ from the 
usual irregular strands of thickened pleura 
frequently observed m this t3'pe of case 
The localizmg character is determmed 
mechanically by the small sacs formed be- 
tw'cen two layers of relatively normal 
pleura persisting in an othenvise obliter- 
ated cavity' It IS essentially' effusion of 
cardiac failure 

Since this is not a clinical entity', there 
arc no charactenstic sy'mptoras, and be- 
cause of the small amount, the locahzed 
effusion may' not be detected by' physical 
examination The sy'mptoms are those of 
congestn e heart failure It is important 
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Fig 1 


Fig 2 


that the roentgenologist recognize the true 
significance of this type of pleurisy ivith 
effusion It must be differentiated from 
aU lesions of the pleura and lung which 
cause small isolated areas of increased den- 
sity m the roentgenogram Since patients 
suffermg from heart failure and coronary 
occlusion frequently have fever, leukocy- 
tosis, cough, and chest pam, it is particu- 
larly necessary that one shall not diagnose 
these as emp)'^emas Occasionally they 
may simulate metastatic nodules, one of 
our cases with effusion had been consid- 
ered probably metastatic by the attend- 
ing ph5'^sician 

There are certam characteristics which 
aid m diagnosis The effusion is usually 
sharply localized to the interlobar fissure 
or to one lobe, and has occurred on the 
right side m aU cases reported The heart 
IS usually enlarged and the chest may show 
evidence of congestion, edema, fibrosis, 
ind generahzed thickenmg of the pleura 
rhe fluid gradually disappears ivith re- 
lovered compensation, but may recur at 
ie same location with subsequent attacks 
Although the folloiving cases have not 


been confirmed by autopsies, the clinical 
course, physical findings, and roentgen evi- 
dence establish, m our opmion, a diagnosis 
of localized pleural effusion of congestive 
heart failure 

Case 1 Male, aged 60 years, was ad- 
mitted complaimng of weakness, dyspnea, 
and nocturnal orthopnea of several months’ 
duration These symptoms had gradually 
increased in seventy At first, relief was 
obtained by bed rest alone, but because of 
the increasing seventy of symptoms he i\ as 
admitted to the hospital He did not 
give a history of infectious diseases pre- 
ceding his heart trouble There ivas no 
history of important familial diseases 
Phj’^sical evanunation showed a well-de- 
veloped and well-nounshed male The 
eyes, ears, nose, and throat were normal 
Venous congestion was present, and visible 
pulsations were obsen ed in the neck He 
was cyanotic and quite short of breath 
There was moisture in both pulmonar}' 
bases The heart rate was 110, and gallop 
rhjThm was present Systolic blood pres- 
sure was 17S, diastolic pressure, lOS The 
heart sounds were of poor quahtj The 
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heart was enlarged do^vnwa^d and to the 
left, and there was slight abdominal disten- 
tion and engorgement of the hver There 
was no edema of the ankles X-ray 
showed pleural effusion locahzed to the 
interlobar space, and a large heart (Fig 1) 

The clinical diagnosis was congestive 
heart failure The patient was treated 
mth morphine, small doses of digitahs, 
and bed rest He was markedl)’’ improved 
when he was dismissed from the hospital 
A follow-up roentgenogram of the chest 
was not obtained 

Case 2 Male, aged 72 years, had had 
high blood pressure for several years Six 
montlis before admission to the hospital he 
had suffered from orthopnea, dyspnea, 
and weakness He had noticed moderate 
edema of the ankles He had never suf- 
fered cardiac pain An x-ray made m the 
chmcian’s office showed a localized pleural 




Tig 3 


efTusion on the nght side, and an enlarged 
~) He u as treated in a pn\ ate 
office for these snnptoms, and there was 
gradual improicmcnt He was admitted 
to the hospital on No\ 2, l‘)H, because 
of unnan snnptonis At this time he 


complained of burning, painful and fre- 
ejuent micturition, and was suffering from 
a paradoxical incontinence His first uri- 
nary s}'mptom had been noted ten }ears 
before admission There was no history 
of past diseases of importance 
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Physical examination showed a well 
developed and well nourished male The 
sensonum was cloudy, and it was neces- 
sary to use a restrainmg sheet to keep him 
m bed The eyes, ears, nose, and throat 
were negative, mouth edentulous, tongue 
coated, and chest negative By percus- 
sion the heart was not enlarged No mur- 
murs were detected Blood pressure, 220/ 
80 There was some swelhng of the feet 
and ankles The bladder was distended 
and reached to the umbihcus The urme 
was cloudy The prostate was small, 
smooth, and hard, but was confined to the 
capsule Pulse rate, 88, respiration, 20, 
temperature, 97 8 

Laboratory exammation showed a straw- 
colored, cloudy urme of alkahne reaction, 
and a specific gravity of 1 008 A shght 
trace of albumen, an occasional pus cell, 
and a rare blood cell were found The 
patient received general treatment m 
preparation for prostatic resection, which 
was performed on Dec 26, 1934 The 
post-operative course was good Although 
he did not receive digitahs, the dyspnea, 


orthopnea, and edema gradually disap- 
peared with bed rest and general urologic 
treatment Roentgenograms made dur- 
mg the course of preparation showed a 
gradual disappearance of the locah 2 ed ef- 
fusion paraUehng the chnical improvement 
(Fig 3) He was entirely free of cardiac 
symptoms on dismissal, and was urmatmg 
freely Chest roentgenograms made at 
this tune showed no evidence of the ef- 
fusion, and a normal sized heart (Fig 4) 
It has been reported to us that this patient 
has suffered recurrent attacks of failure 
smce dismissal, but we have not been able 
to secure a roentgenogram of the chest 
durmg one of these attacks 
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BLOOD CHANGES IN PATIENTS HAVING CARCINOMA OF THE ,9/ 

UTERUS IRRADIATED WITH A 300,000-VOLT ROENTGEN APPARATUS^ 

REPORT OF imfE CASES 


By SAMUEL RICKMAN, M D , New York City 

From the Tumor Chmc, Momsama City Hospital, Division of Cancer, 
Dr Ira I Kaplan, Director 


C HANGES m the blood associated 
inth radiation therapy have at- 
tracted considerable attention dur- 
ing the past twenty 3’’ears In 1920, 
Siegel (1), in an extensive article, described 
the blood changes occurring after radiation 
Bosch (2) reported in detail the blood 
changes which occurred m patients irra- 
diated by the single dose method of Seitz 
and AVintz He also rernewed the litera- 
ture and noted the differences m the 
obsenmtions of investigators Lack of 
uniformit)’’ as to the part of the body 
irradiated, and in the factors of treatment, 
etc , may account for these variations 
In 1920, Seitz and Wintz (3) stated that 
irradiation of the pelvis in cases of car- 
cinoma of the cervix of the uterus some- 
times produced permanent blood changes, 
and in some of tliese cases may have ac- 
celerated deatli 

Scliubert (4) used 500,000 and 600,000 
volts in radiating the pehns for malignant 
diseases of the female generative organs 
He found that the percentage of hemoglo- 
bin u as usually undianged, the number of 
red blood cells was slightly decreased and 
an absolute leukopenia iinth a relative 
llTnphopenia was constant in all patients 
The white blood cell count fell occasionally 
as low as 2,000 This marked leukopenia 
resulted in no harmful consequences 
Lavcdan (5) also, studied tlie blood 
changes occurring in patients hanng car- 
cinoma of the cenix of the uterus irra- 
diated with a tcclimc similar to the one 
cniploi cd bj us The only variation was 
in the \oUage, whidi was 200,000 He 
noted that the amount of hemoglobin and 
number of red blood cells remained sta- 

' Kc-\(1 licfon, ihc Annuil Conference, Dmsion of 
Cancer, Dtpartmcnl of Hocpitnlc, Cit\ of Neiv York 
Npnl 10 mil 


tionary or decreased moderately The 
white blood cell count always decreased 
before the third week of treatment, some- 
times droppmg to 2,250 The decrease 
was due m greater part to a relative 
lymphopema, occasionally as low as 6 
per cent The blood usually became nor- 
mal withm two months after the last 
treatment Lavedan called attention to 
four cases m which a marked relative 
lymphocjdosis, of 40 to 50 per cent, was 
found several months after the termmation 
of radiation This was considerably higher 
than before treatment All of these pa- 
tients were well for more than five years 
In contrast, two patients with a per- 
sistent leukocytosis and an mcrease of 
polymorphonuclear cells dunng irradia- 
tion died shortly after conclusion of 
treatment The persistent leukocjdosis 
is interpreted as mdicatmg infection He 
(Lavedan) refers to Regaud’s observation 
that infected neoplasms react less favor- 
ably to radiation 

In the routine blood exammations made 
dunng the course of radiation therapy 
with the 300,000-volt roentgen apparatus 
at the Momsama Cit}'- Hospital, changes 
were noted which aroused our concern, 
espeaally as regards the safety of supple- 
mentar>" radium therapy or additional 
roentgen therapy m the presence of leuko- 
penia In the hope that others might 
be stimulated to iniestigate this matter, 
tins prelumnar)' report of our obsena- 
tions IS presented Patients inth blood 
dvscrasias w ere not mcluded m this study 
To minimize error, only patients suffenng 
from the same disease (carcinoma of the 
cenm of tlie uterus) were studied How - 
eier, the anatomic extent of the disease 
differed m the lanous cases The blood 
was taken several hours after meals, at 
433 
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the same hour of the mommg or after- 
noon, and always before treatment The 
hemoglobin was measured by the Sahli 
method Most of the patients received 
both mtra-uterme and vagmal radium, 
usually after the termination of roentgen 
irradiation Lavedan has shown that 
this form of radium therapy usually has 
httle or no effect on the blood We have 
accepted this fact m the mterpretation 
of our data The pehus was irradiated 
through the following portals one an- 
terior, one sacral, and two gluteal In 
four of the earher cases, lateral pelvic 
fields were also employed The portals 
vaned from 10 X 10 to 15 X 15 cm , 
m one case the portal was 20 X 20 cm 
The dosage per field vaned from 75 to 
150 r Two or three portals were irra- 
diated, either m one or two daily stances 
The 300,000-volt tube, fi\ed at a distance 
of 80 cm , IS operated at 4 ma , with a 
filter of 2 mm Cu, plus 1 mm Al, plus 
wood The output is about 5 r per mmute, 
measured m air The dose dehvered at 
a depth of 10 cm is about 48 per cent of 
the skin dose The total dose admmistered 
about the pelvis varied from 6,300 r to 
10,000 r (m air), and the course of treat- 
ments extended over penods of from 36 
to 75 days 

Case 1 W F , aged 36 years, had 
advanced carcmoma of the cervix, with 
infection of the neoplasm 

Roentgen therapy was as follows 7,500 
r m 35 days (30 treatment days) to five 
fields 10 X 15 to 15 X 15 cm , 150-300 r 
in two daily stances Vaginal radium 
(1,900 mgm-hr) was given between the 
roentgen treatments 

The hemoglobm, which was 60 per cent 
before irradiation, reached 74 per cent 
three weeks after the last treatment, with 
the aid of a 500 cc blood transfusion 
The white blood cell count was shghtly 
over 20,000 before treatment, due most 
probably to the badly infected carcmoma 
Durmg the course of treatment, the num- 
ber of white cells steadily decreased and 
was stiU low three weeks after treatment 
Unfortunately, this patient left the aty 


and no further blood examinations could 
be made 

Case 2 C F , aged 46 years, was 
bleedmg profusely from an ulcerated cara- 
noma of the cervical stump, but the 
hemorrhage stopped shortly after external 
radiation was begun 

Roentgen therapy was as follows 6,500 
r m 38 days (30 treatment days) to five 
fields 20 X 20 cm , 140-280 r once daily 
Radon gold seeds (1,200 me -hr) were 
inserted mto a nodule m the postenor 
vagmal form-x three months after com- 
pletion of roentgen therapy 
The hemoglobm was SO per cent on 
admission and dropped to 60 per cent 
dunng treatment Eighteen months after 
the last treatment it was almost 90 per 
cent The number of white blood cells 
fluctuated but never descended to a veiy 
low figure Exammation made eighteen 
months after treatment showed a count 
shghtly below that before radiation The 
lymphocyte count dropped and rose with 
that of the total white blood cells, and 
several times was as low as 10 per cent 
The last exammation showed the per- 
centage of lymphocytes to be well above 
the pre-radiation figure If Lavedan’s 
postulate is true, this patient should have 
a good prognosis The blood showed no 
more evidence of radiation damage m this 
patient treated once daily, than m Case 1, 
treated twice daily', all other radiation 
factors being sinular 

Case 3 W F , aged 47 years, was 
admitted, with marked vaginal bleedmg 
Roentgen therapy was as folloivs 
10,000 r m 15 + 54 day's= (51 treatment 
days) to five fields 12 X 12 to 15 X 15 
cm , 150-200 r m one and tu o daily 
stances Intra-uterme radium (2,500 
mgm -hr ) was given immediately follow- 
mg roentgen therapy 

The first hemoglobm was 40 per cent 
of normal After tuo 500 c c blood trans- 
fusions, the hemoglobin rose to 73 per cent 
The patient then developed a thrombo- 

- A total of 69 days — 15 days before thrombophlebi- 
tis des-eloped and 54 days after rccoxcry from the 
phlebitis 
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pWebitis of the thigh, and radiation 
therapy was suspended for six weeks Six 
montlis after the last treatment, the 
hemoglobin was SO per cent The num- 
ber of white blood cells was nearly 11,000 
before radiation, dropped to 6,000, and then 
returned to 10,000, when the phlebitis was 
noted Although the white blood cells 
dropped to 4,000 one month after radiation 
was started agam, examination six months 
after the last treatment showed them to 
number 7,000 

Case 4 W F , aged 45 years, was 
admitted because of profuse hemorrhage 
from an ulcerated caranoma of the cervix 
Roentgen therap}' was as follows 7,500 
r m 50 days (36 treatment days) to four 
fields 8 X 12 to 12 X 12 cm , 150-200 r 
in two daily s&ances Intra-utenne 
radium (3,000 mgm -hr ) was given be- 
tween roentgen treatments Vaginal ra- 
dium (2,150 mgm -hr ) was given imme- 
diately followmg these 
The first hemoglobm measured 4S per 
cent of normal With roentgen therapy 
and one 500 c c blood transfusion, the 
hemoglobin rose to 60 per cent Six 
weeks after the last treatment the hemo- 
globin was 78 per cent There W'ere 11,000 
white blood cells at the start of treatment , 
they dropped verj’’ rapidly and remained 
around 3,000 for several weeks, but in- 
creased to nearly 7,000 six weeks after 
the last treatment 

Case 5 W F , aged 36 years, had 
marked bleeding from the vagma when 
admitted 

Roentgen tlierapy was as follows 7,775 
r m 42 days (12 treatment days) to four 
fields 10 X 12 to 12 X 15 cm , 200-300 r 
once daily Both mtra-utenne (3,000 
mgm -hr ) and vaginal radium (4,500 
mgm -hr ) w ere used mimediately follownng 
the roentgen therapy 
The hemoglobm measured 55 per cent 
on admission Roentgen therapy was 
giicn, and with the aid of a 500 c c blood 
transfusion the hemoglobin icrj quickly 
ascended to more than SO per cent There 
were ->,200 white blood cells one week 
after the first treatment (unfortunately a 


count was omitted before radiation was 
started) Three weeks later the number 
descended to 1,850 This patient was not 
radiated for two days and then showed a 
count of 2,750 The white blood cells 
increased to more than 6,000 two weeks 
after the last treatment The fall and 
nse in the lymphocytes was parallel to 
that of the total white blood cells The 
hemoglobm and red blood cells showed 
no evidence of damage even though the 
patient was treated only once daily 

Case 6 W F , aged 43 years, was 
bleedmg profusely from a very large 
caremoma of the cervix, and continued 
to bleed during most of the penod of 
treatment 

Roentgen therapy was as follows 6,300 
r m 57 days (44 treatment days) to three 
fields 12 X 12 cm , 100-200 r m two daily 
stances Radium, mtra-uterme (2,250 
mgm -hr ) and vaginal (3,540 mgm -hr ), 
was used immediately at the end of roent- 
gen therapy 

With the aid of three transfusions, given 
at mtervals dunng the irradiation, the 
hemoglobm, which at times receded to 
42 per cent, reached 88 per cent four 
months after the last treatment The 
number of white blood cells fluctuated 
considerably but returned to normal one 
month after the last treatment 

Case 7 W F , aged 40 years, came 
into the hospital with the histor^'^ of 
marked vaginal bleeding 

Roentgen therapy was as follows 10,050 
r m 77 days (63 treatment days) to four 
fields 10 X 10 to 12 X 12 cm , 150-200 r 
m two daily stances Intra-utenne (2,900 
mgm -hr ) and vagmal radium (2,400 
mgm -hr ) were given immediately upon 
termination of the roentgen therapy 

The hemoglobm was 60 per cent on 
admission but dropped to 42 per cent two 
weeks after the first roentgen treatment 
A transfusion of 500 c c blood was given 
before irradiation, and two transfusions 
nere given dunng tlic course of irradiation 
The hemoglobm rose rapidl) to SO per cent 
Four months after the last treatment it 
nas almost 90 per cent The number of 
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white blood cells dropped moderately and 
was 5,000 four months after the last 
treatment 

Case 8 W F , age 44, had, m addition 
to carcmoma of cervix, serologic endence 
of syphihs and large uterme fibroids 
Roentgen therapy was as follows 6,700 
r in 35 days (30 treatment days) to five 
fields 12 X 12 to 15 X 15 cm , 200-300 r 
m two daily stances Intra-utenne radium 
(2,500 mgm -hr ) was used m this patient 
immediately at the end of roentgen 
therapy 

The per cent hemoglobin (70 per cent) 
remamed stationary durmg irradiation 
but receded somewhat three weeks after 
its tenmnation The number of white 
blood cells (6,200) decreased sharply soon 
after treatment was started, and fluctuated 
durmg the remamder of therapy, three 
weeks after treatment it was 4,500 

Case 9 W F , aged 38 years, had 
developed carcmoma of the cervnc durmg 
the later months of pregnancy Dr 
Aranow, gynecologist of the hospital, co- 
agulated ^e cervical neoplasm with endo- 
thermy and then performed a Porro 
cesarean operation in the eighth month of 
gravidity 

Roentgen therapy 6,170 r m 59 days (42 
treatment days) to three fields 12 X 15 
to 15 X 15 cm , 150 r once daily No 
radium was given to this patient 

The white blood cells showed little 
change The hemoglobm rose steadily, 
and with the aid of a 500 c c blood trans- 
fusion reached 100 per cent six months 
after the last treatment 

In this case, we see the effect on the 
blood of irradiation where no endence 
of carcmoma could be found The effect 


volt roentgen apparatus with the technic 
and dosage descnbed above, show no 
evidence of permanent blood damage 

(2) The percentage of hemoglobin and 
number of red blood cells may fall some- 
what durmg a course of irradiation but 
usually returns to or even exceeds the 
level observed before irradiation Pa- 
faents with a quantity of hemoglobm as 
low as 40 to 50 per cent of the normal, 
due to loss of blood from an ulcerated 
lesion of the cerm., begin to show an 
mcrease m hemoglobm withm a few 
weeks after the beginmng of irradiation, 
with the aid of one or more transfusions 

(3) The total number of white blood 
cells drops m most cases as early as the 
second week after the begmmng of treat- 
ment, thereafter, the trend is irregular 
The lowest limits reached are far below 
those expected m untreated cases m one 
patient the number was as low as 1,850 
At no time was it necessary to suspend the 
treatment because of leukopema Withm 
a few weeks after the last treatment the 
white blood cells mcrease, but usually not 
quite to the number before irradiation 

(4) The drop m the number of white 
blood cells is due to a decrease of all the 
cellular elements In three cases m which 
the data were available, a lymphopenia, 
both relative and absolute, was present 
The number of Ijmphocjdes alwa)’'S in- 
creases after the cessation of treatment 

(5) The number of cases is too small 
and the tune which has elapsed since 
irradiation is too short to show whether 
there is any prognostic value in the ob- 
serv^ed blood changes 


of carcmoma itself on the blood is difficult 
to estimate Renaud (6), among others, 
beheves that when blood changes occur 
m untreated carcmoma patients, a compli- 
cation such as infection is usually present 

SUMMARY 

(1) Patients with carcmoma of the 
cernx of the uterus, treated with a 300,000- 
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PATHOLOGICAL RARITIES IN CANCER' 

TWO UNUSUAL CASES 

By ANGELO M SALA, M D , Pathologist, New York City Cancer Institute 



S OUR contnbution to this sym- 
posiuin, we wish to put on record 
two unusual cases which have re- 
cently come to autopsy In both in- 
stances, only the postmortem exanunation 
supplied the correct diagnosis 


GELATINOUS CARCINOlUA OF THE DUODENUM 

Case 1 The patient, K U , a colored 
female, 59 years ot age, was sent to us from 
another hospital on Jan 21, 1935, with a 
chmcal diagnosis of caranoma of the 
stomach with hver metastases In Aug- 
ust, 1934, she had begun to expenence 
cramp-Iike pains following meals, attended 
by nausea, a feeling of fullness, belchmg, 
and occasional vomibng of undigested 
food Sjnnptomatic treatment reheved 
her until October, 1934, at which tune all 
her symptoms returned mth an additional 
feelmg of substemal pressure alter eatmg 
She complained of all these thmgs on ad- 
mission to our hospital, as well as a loss of 
50 pounds m the prenous five months 
She had never vonuted “coffee-ground” 
matenal There ivas no laundice, nor did 
she have unnatural stools 

On physical exanunation, the hver was 
felt an inch below the navel, apparently 
not nodular No other masses were made 
out Roentgen-ray studies of the gastro- 
intestinal tract shoM ed, in the mam, dilata- 
tion and stasis of the duodenal cap, and 
stasis and deformity of the desceiiuing duo- 
denum The conclusion was as follows 
"Extra-gastnc pressure, wnth deformity 
of the pjlorus and descending duodenum, 
probabh due to a pancreatic tumor ” 
Laboratory examinations, including blood 
M assennann and Kahn tests, w ere negative 

Operation was decided upon and done on 
Feb 4 1935 

' Read IxJorc tlie Annual Conference Dmsion of 
Uinrer Departmcnl of Hospitals Cit> of Neii YorV 
April 10 in-p-, 


Operahiie Procedure (Dr BraJiam Gol- 
den) — “A nght paraumbihcal masion was 
made about six mches long On opemng 
the abdomen, a large elevation presented 
Itself m the middle of the wound, the sum- 
mit of which consisted of omentum and 
small gut, apparently the third portion of 
the duodenum The elevation on explora- 
tion proved to be caused by a huge mid-hne 
hard nodular mass, apparently retropen- 
toneal and pushmg forward most of the ad- 
jacent structures The second portion of 
the duodenum was found somewhat di- 
lated, evidently by reason of outside pres- 
sure The stomach was small and pushed 
upward under the hver by the mass Digi- 
tal exploration of the tumor through the 
foramen of Wmslow showed huge encap- 
sulated nodular masses, probably lymph 
nodes, m the lesser omentum behind the 
stomach A small nodule, apparently a 
lymph node of neoplastic consistency, was 
removed ” 

The surgeon’s post-operative diagnosis 
was retropentone^ lymphosarcoma Un- 
fortunately we could neither prove nor dis- 
proA^e this impression, because the small 
lymph node remoA’^ed at operation proA’^ed 
to be the seat of only a moderate hyper- 
plasia Death occurred on Feb 9, 1935, 
and an autopsy Avas done about four 
hours after death 

Autopsy Findings (Dr Sola and Dr 
Elnia Barany) — ^The lulus nodes were all 
found markedly enlarged, dull gray m 
color, firm in consistency, with softenmg 
and commencmg necrosis at the center 
The lungs Avere generally edematous The 
operatiA^e masion Avas clean, the perito- 
neum was ghstenmg, there was no flmd 
The stomach Avas markedly dilated The 
fundus of the gall bladder was adherent to 
tlie duodenum and hepatic flexure of the 
colon There aars felt a huge retroperi- 
toneal mass in the region of the pancreas. 
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F'ff 1 Fig 2 


which pushes forward the stomach and gut 
The hver was removed, it waghed 1,965 
gms , and was moderately congested, but 
otherwise negative The bile ducts were 
natural Examination now disclosed a 
huge enlargement of the retropentoneal 
nodes, which, m the region of the pancreas, 
by close contact without mattmg together, 
had formed a mass the size of a large 
orange This mass of nodes was very 
adherent to the stomach and duodenum, 
and was removed with them, along with 
part of the jejunum Careful inspection 
disclosed no lesion in the stomach or supra- 
ampullary and ampullary portions of the 
duodenum The mfra-ampuUary duo- 
denum, however, was found to be the seat 
of a large ulcer 5 cm in diameter, with hard 
rolled edges, mextncably adherent to, and 
resting upon, the bead of the pancreas and 
the mass of nodes The remainder of the 
mtestmal tract was removed and opened 
no lesion was found anywhere The 
mesentery was negative The retroperi- 
toneal nodes along the aorta, over the sac- 
rum, and in the pelvis were all markedly 
enlarged, discrete, and on cross-section 
appeared like the hilus nodes alread}'’ 
noted The pancreas itself appeared nega- 
tive on careful examination Other find- 
mgs were negative 


The anatomical diagnosis was lympho- 
sarcoma, and the duodenal ulceration was 
considered to have resulted from pressure 
We were greatly surpnsed by the micro 
scopic exammation, which showed a gela- 
tmous adenocaranoma (Fig 1), ivith meta- 
stases to the lymph nodes mentioned In 
new of the autopsy findmgs, and the thor- 
ough exanunation of the whole gastro-m- 
testmal tract, it must be concluded that 
we have here a case of gelatmous carcmoma 
of the mfra-ampullary duodenum, with ex- 
tensive Ijunph node metastases 
The lesion is uncommon enough to jus- 
tify putting all observed cases on record 
For those interested m the literature of the 
subject, we append reference to two arti- 
cles, both of which refer in turn to other 
papers feel that m this case there is 

no way of proving or disproiing ivhether or 
not a duodenal ulcer preceded the cara- 
noma We ourselves have yet to be con- 
vmced that gastnc or duodenal carcmoma 
ever arises from an ulcer 

A CASE OF EXTENSn'’E HEiMANGlOMA 
OF THE LIWR 

Case 2 The patient, J G , a colored 
male, 59 years of age, was sent to us from 
another hospital ivith a diagnosis of sar- 
coma of the Iner Shortly before 1032, he 
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had begun to have vague complaints of 
indigestion, ivith constipation In 1932, 
he had noticed a gradual enlargement of 
the abdomen That same year a laparo- 
tomy had been performed at a third hos- 
pital, and his fanuly was told that he had 
an inoperable tumor of the hver At this 
operation no hver tissue was excised for 
microscopic exammation He came to us 
on Jan 22, 1935, m a markedly poor condi- 
tion, complammg chiefly of indigestion, 
nausea, vomitmg, and marked constipa- 
tion On phj'sical exammation there was 
felt a huge mass occupymg three-fourths of 
the abdominal cavity, apparently ansmg 
from tlie hver and of a doughy consistency, 
bemg cystic in places The lower edge of 
the mass was felt about one mch above 
Poupart’s ligament There was no chmcal 
jaundice Icteric mdex was 20 Sero- 
logical tests for sj-phihs were negative 
He was put on custodial care with purely 
sjTnptomatic treatment The course was 
progressively downhill and the patient died 
on Feb 6, 1935 Autopsy was done a few' 
hours after death 

Only the appearance of the hver will be 
detailed here the other findings were un- 
important beyond an extensive lobular 
pneumonia, with pulmonary edema as the 
immediate cause of death The huge mass 
palpated climcall) prm cd to be tlie hver. 


which weighed 6,570 grams It occupied 
the nght half of the abdomen down to the 
pelvis , on the left side it extended over to 
the left hypochondnum Surface inspec- 
tion of the hver gave about the same ap- 
pearance as that of a polycystic kidney 
The cut surface showed wellnigh complete 
transformation of the hver substance into a 
mosaic arrangement of large blood-filled 
spaces and areas of hemorrhage, separated 
from one another by thin fibrous septa 
Only scattered small islands of hver bssue 
could be detected in the nght lobe, more 
hver tissue was present m the left lobe, but 
here also the predominating picture was 
that of blood-fiUed spaces and areas of 
hemorrhage Gall bladder and bile ducts 
were negative 

The histologic picture of numerous areas 
of the hver was uniformly that of hemangi- 
oma Histologic evidences of mahgnancy 
were everywvhere lacking (Fig 2) Several 
retropentoneal and peine lymph nodes, 
found enlarged at autopsy, all proved on 
nucroscopic examination to be the seat of 
inflammatory and not neoplastic changes 
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A CASE OF SCHULLER-CHRISTIAN'S DISEASE TREATED BY IRRADIATION 
By HYAIAN I TEPERSON, M D , Brooklyn, N Y 

Radiation "aerapist, Beth El and Brookdyn Women’s Hospitals, and Associate Radiation 
Therapist, Brooklyn Cancer Institute, Dr Ira I Kaplan, Director 


T here is a group of diseases character- 
ized by a pnmary constitutional dis- 
turbance of hpoid metabohsm ■wduch 
leads to an overflow of lipoid substances in 
the blood and tissues In an effort to nd 
the blood of excess hpoids, certain cells of 
the reticulo-endothehal and histiocytic sys- 
tems ingest and store these fats, with the re- 
sult that storage-cell tumors are formed m 
the various bones and organs of the body 
The presence of these tumors m bone 
causes a local osteoporosis, due to direct 
pressure of the tumor on the trabeculm In 
soft tissues and organs, the hpoids infiltrate 
the parenchyma and mterfere with the 
function of those organs In addition, the 
presence of free hpoids m the tissues evokes 
an inflammatory cellular reaction as well as 
a secondary proliferation m the tissues, re- 
sulting m a fibrosis or a reaction similar to 
that produced by any foreign substance 
These three phenomena blend and con- 
stitute the typical hpoid granuloma or 
storage-cell tumor, the elements of which 
are varied only by the rapidit}^ and location 
of the process 

These storage-cell tumors are sulphur 
yellow m color, fatty on section, and have a 
consistency of putty or soft rubber Micro- 
scopically, they are composed of collections 
of large vacuolated cells each 20-S0 m m di- 
ameter, and are often referred to as foam 
cells because of then resemblance to that 
bubbhng substance These vacuoles are 
due to the presence of fat droplets m the 
protoplasm, which m the process of labora- 
tory preparation are dissolved out, learnng 
small vacant spaces The cells simply act 
as small storehouses, they do not undergo 
dirnsion RTien one cell is fully filled with 

* Read before the Annual Conference Dinsion of 
Cancer, Department of Hospitals City of New rori., 
April 10 1935 


fat, another joins the group and thus httle 
tumors are gradually formed 
The chmcal picture is also vanable and 
depends upon the tjye of hpoid at fault, 
the acuteness of the process, and the loca- 
tion of the hpogranulomas 
On this basis five chmcal entities are 
recognized 

(1) Gaucher’s disease 

(2) Niemann-Pick’s disease 

(3) Scbuller-Chnstian’s disease 

(4) Skm types associated with or 

without diabetes, icterus, and 
pregnancy 

(5) Essential xanthomatosis 

The basic lesion m all of these conditions 
IS the hpoid granuloma, but the type of 
hpoid at fault and its distnbution is what 
detemunes the chmcal course Rowland 
has coined the name “xanthomatosis” for 
this group of fundamentally related condi- 
tions 

The first three groups affect the skeletal 
sj’-stem to a greater or lesser degree, and 
are, therefore, of special concern to us in 
this reruew 

Groups 4 and 5 do not affect the skeletal 
system, and compnse xanthomatous de- 
posits occurnng m the skm, tendon sheaths, 
aponeuroses, or jomt capsules These con- 
ditions are bemgn and may be assoaated 
with icterus, diabetes, or pregnancy Occa- 
sionally, neoplasms or inflammator^'^ pro- 
cesses undergo xanthomatous degeneration 
(1) Gaucher’s Disease — Gaucher, in 1SS2, 
described a condition subsequently identi- 
fied mth his name in a thesis entitled 
“Epithehome primitive de la rate, hjper- 
tropbie idiopathiqne de la rate, sans leu’- 
cerme.” 

Kerasm, a phosphorus-free cerebroside, 

IS the hpoid at fault This disease may 
occur at any age (the oldest case renortod 
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-was 5G years of age), but usually m female 
children, and occasionally m sisters The 
spleen shows a gradual enlargement, fol- 
lowed by an enlargement of the hver Pam 
IS usually present in the upper left abdo- 
men due to a pensplemtis The left kidney 
gives eandence of dysfunction due to pres- 
sure from the spleen The skm on the ex- 
posed parts (face and hands) becomes 
bronzed 

The blood shows an anemia of a chlorotic 
t>Tie A moderate leukopema and, later m 
the disease, a thrombopema are present 
and result m epistaxis and metrorrhagia 
Pam m the nbs and long bones is an e\n- 
dence of bone marrow mvolvement The 
patient maj’- show a considerable emacia- 
tion, but the abdomen still remams large, 
due to the increase m size of the spleen and 
hver The superficial glands are rarely in- 
volved 

The disease runs a chrome and bemgn 
course m adults, but is more acute m chil- 
dren Death usually results from some in- 
tercurrent infection 

Pathologic findmgs show that typical 
foam-cell granulomas arc present m the 
spleen and bone marrow The Gaucher 
cell IS 20-S0ii in diameter Polymorphous 
single or multiple nuclei arc placed near the 
cell border Under high magnification, the 
cji-Oplasm appears WTinklcd rather than 
foamy , show ing an irregular network like 
spider web It stains light blue w ith Mal- 
lory ’s stam, with acid-fuchsin, ambn-blue- 
orange G , wath prenous fixation wath 
picnc aad and ammonmm bicliromate 

In the bone marrow the cells arc elon- 
gated, spindle-shaped, reveal sharp stna- 
tions, and occur m bundles The Iner is 
arrhotic, but watliout h^pc^trophy of the 
bile ducts The internal lymph glands are 
lu'pcrtrophicd 

Bone imohuncnt is less frequent, but 
an osseous fonn has been desenbed by 
Pick In the latter, the participation of the 
organs mai be altered so tliat it prcdomi- 
iianth imoUes the bones In tlic flat 
bones, the spongiosa is filled watli a y ellow 
or grai tissue which occurs in diffuse or 
speckled fonn In the long bones, nod- 



Fig 1 roam cells m a case of Schuller Chns- 
tian s disease (after Rowland) A (upper) Low 
power B (lower) High power 


ules form which may fill the marrow 
camty 

On roentgen study, the bones appear less 
opaque and are coarse-grained and worm- 
eaten The cancellous bone may show' 
large defects and thinnmg of the cortex 
avithout osteoplastic changes 

The cause of the lipoidosis is unknown 
There are other diseases in which an excess 
amount of fat is present m the blood stream, 
c g , diabetes, y'et there is no tendency' on 
the part of the fixed tissue cells to ingest 
and store this fat This seems to indicate 
that there must exist a constitutional pre- 
disposition on the part of the reticulo- 
endothelial cells in the indimduals affected, 
to take up this fat Furthermore, the pre- 
ponderance of such cases amongst indiNid- 
uals of the Jew'ish race and often m mem- 
bers of the same family' fortifies the opinion 
of a constitutional disturbance WTiether 
this disturbance is purely' metabolic or 
associated intli a disturbed excretory' 
mechanism, is still to be determined 

The lipoids are stored m cells of the retie- 
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T ==HERE is a group of diseases character- 
ized by a primary constitufaonal dis- 
turbance of lipoid metabohsm which 
leads to an overflow of hpoid substances m 
the blood and tissues In an efi'ort to nd 
the blood of excess hpoids, certain cells of 
the reticulo-endothehal and histiocytic sys- 
tems mgest and store these fats, with the re- 
sult that storage-cell tumors are formed m 
the vanous bones and organs of the body 
The presence of these tumors in bone 
causes a local osteoporosis, due to direct 
pressure of the tumor on the trabeculae In 
soft tissues and organs, the hpoids infiltrate 
the parenchyma and mterfere with the 
fimction of those organs In addition, the 
presence of free hpoids m the tissues evokes 
an inflammatory cellular reaction as well as 
a secondary proliferation m the tissues, re- 
sultmg m a fibrosis or a reaction similar to 
that produced by any foreign substance 
These three phenomena blend and con- 
stitute the typical hpoid granuloma or 
storage-cell tumor, the elements of which 
are varied only by the rapidity and location 
of the process 

These storage-cell tumors are sulphur 
yellow m color, fatty on section, and have a 
consistency of putty or soft rubber Micro- 
scopically, they are composed of collections 
of large vacuolated cells each 20-SO/x m di- 
ameter, and are often referred to as foam 
cells because of their resemblance to that 
bubbhng substance These vacuoles are 
due to the presence of fat droplets m the 
protoplasm, which m the process of labora- 
tory preparation are dissolved out, leavmg 
small vacant spaces The cells simply act 
as small storehouses, they do not undergo 
division men one cell is fully filled with 

1 Read belore the Annual ConTerence Division of 
Cancer, Department of Hospitals, City of New Yorl., 
April lO 1935 


fat, another joins the group and thus httle 
tumors are gradually formed 
The clmical picture is also vanable and 
depends upon the type of hpoid at fault, 
the acuteness of the process, and the loca- 
tion of the hpogranulomas 
On this basis five chmcal entities are 
recogmzed 

(1) Gaucher’s disease 

(2) Niemann-Pick’s disease 

(3) SchuUer-Chnstian’s disease 

(4) Skm types associated with or 

without diabetes, icterus, and 
pregnancy 

(5) Essential xanthomatosis 

The basic lesion m aU of these conditions 
IS the hpoid granuloma, but the type of 
hpoid at fault and its distnbution is what 
determmes the chmcal course Rowland 
has coined the name "xanthomatosis” for 
this group of fundamentally related condi- 
tions 

The first three groups affect the skeletal 
system to a greater or lesser degree, and 
are, therefore, of special concern to us m 
this review 

Groups 4 and 5 do not affect the skeletal 
^stem, and comprise xanthomatous de- 
posits occurrmg m the skm, tendon sheaths, 
aponeuroses, or jomt capsules These con- 
ditions are bemgn and may be associated 
with icterus, diabetes, or pregnancy Occa- 
sionally, neoplasms or mflammatory pro- 
cesses undergo xanthomatous degeneration 
(1) Gaucher's Disease — Gaucher, m 1SS2, 
descnbed a condition subsequently identi- 
fied with his name m a thesis entitled 
“Epithehorae pnraitive de la rate, hjqier- 
trophie idiopathique de la rate, sans leu’- 
cemie ” 

Kerasin, a phosphorus-free cerebroside, 
is the hpoid at fault This disease may 
occur at any age (the oldest case reported 
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Fig 3 Section of biopsj taken from the lump on the forehead four months after onset of symptoms and 
before any irradiation tvas gi\ en The tissue is \ cry cellular, contains many giant cells, some fibroblasts 
and resembles osteitis fibrosis 
Fig 4 Same as F igurc 3 high power 


and spleen are enormously enlarged and 
actually determine the size of the abdomen 
The lymph nodes are enlarged The slon is 
yellowish, due to the mtense hpemia, but 
foam cells are never found m the circula- 
tion Occasional leukocytosis or leuko- 
penia IS present 

The diagnosis is usually estabhshed by 
splenic puncture, which demonstrates the 
presence of foam cells These are usually 
smaller than the Gaucher cell 

Patliologic examination shows all organs 
and tissues saturated tvith lipoids, they 
are -sellowish in appearance, and mdu- 
rated, due to the presence of replacement 
librosts 


(3) ScliuUer-C linshau Disease — In ISf 
Alfred Hand descnbed a case of pol>mi 
assoaated uith tuberculosis in a child, ag 
three ) cars and six months Exophthalra 
"as present and large defects in t 
cranial bones filled vath a sulphur yclh 
material uerc found on postmortem exan 
na ion He attnbuted these findings 
u lerciilosis In 1()21, after reading the i 

'"id Clmstian, he recall 
1 1 ic case he described m 1801 possess 
the suidroinic tnad of uhat lye now km 
as 'Chillier Christian’s disease 


In 1915, SchiiUer, of Vienna, descnbed 
two cases, one m a boy of 16 and another m 
a gml of four years and six months, each of 
whom showed exophthalmos, diabetes in- 
sipidus, and defects m the cranial bones In 
addition, the presence of infantile genitals, 
and panmculus adiposus m the older child 
led him to assume that the disease was due 


to a disturbance m the function of the 
hypophysis 

In 1919, Chnstian reported another case 
possessing the same cardmal symptoms in 
a girl five years old, and mferred from obser- 
vabon of the case over a penod of sue 
months that the condition was probably 
due to a metabohe disturbance He was 
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dermic administration of pituitar)"- 
In 192S, Rowland’s monumental work on 
the subject gave us the first lucid explana- 
tion of the pathologic processes involved 
and their causal relations to tlie s>Tnptoms 
the ctiolog> , how ever, still remains obscure’ 
It IS nou agreed that Schidler-Clmstian’s 
disease is a constitutional disorder of metab- 
olism, uith a deposition of cholesterol and 
ite esters leading to a characteristic h’vmer- 
plastic reaction m the reticulo-endothehal 
or histioc\ tic apparatus 




Fig 2 Circumscnbed area of rarefaction, involving the frontal bone and roof of the right orbit The 
lump present at this site was removed a few days later and sectioned for microscopic study (October, 1932) 


ulo-endothelial system These cells are mfiltrated, although a skeletal form has 
present m the spleen, liver, bone marrow, been descnbed The symptoms are similar 
and lymph glands In the spleen, the cells to those m Gaucher’s disease, but are more 
are derived from the reticulum of the pulp, mtense, due to the rapid course of the dis- 
malpighian corpuscles, and adventitia of ease and the wide distribution of the 
the arterioles In the liver, they are de- hpoids The reticulo-endothehal cells are 
nved from the cells of Kupffer and the clas- rapidly saturated with the hpoids, follomng 
matocytes of Ghsson’s capsule The re- winch other tissue cells are forced to store 
ticulum cells of the lymph nodes and bone the fats This results in an overwhelming 
marrow are the other sources infiltration with hpoids of practically ever}’' 

(2) Ntemann-Pick’s Disease — This con- organ and tissue of the body A secondar}^ 
dition was ongmaUy recogmzed m 1914, by reaction, similar to a foreign body reaction 
Niemann, who reported an unknown and fibrosis, occurs m the vanous organs, 
disease picture m a 17-month-old and mechamcally interferes -with the ntal 
child It occurs primarily m Jewish mfants functions of those organs This failure and 
and proves rapidly fatal The phosphatid cachexia eventually result m death before 
leathm, a hpoid normally occurrmg m the two years 

body m cellular walls and m nervous tissue The marked dyspnea and cyanosis prcs- 
mainly, becomes stored m abnormal ent m these cases are due to mterference 
amounts m the hver, spleen, and other with respiratory function by secondary 
organs The bone marrow is but shghtly fibrosis m tlie lung parench}mia The hver 
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Tig 3 Section of biopsy taken from the lump on the forehead four months after onset of sjTnptoms and 
before an^ irradiation M*as gi\*cn The tissue is very cellular, contains man> giant cells, some fibroblasts, 
and resembles osteitis fibrosis 
Fig 4 Same as Figure 3, high povrer 


and spleen are enormously enlarged and 
actually determine the size of the abdomen 
The lymph nodes are enlarged The skm is 
yellowsh, due to the intense hpemia, but 
foam cells are never found in the circula- 
tion Occasional leukocj’tosis or leuko- 
penia is present 

The diagnosis is usually estabhshed by 
splenic puncture, which demonstrates the 
presence of foam cells These are usually 
smaller than the Gaucher cell 

Pathologic exammation shows all organs 
and tissues saturated noth lipoids, they 
are vellomsh in appearance, and mdu- 
rated, due to the presence of replacement 
fibrosis 

(3) ScIiKllcr-Clinstian Disease — In 1893, 
Alfred Hand desenbed a case of polyuna 
associated with tuberculosis m a child, aged 
three ^ ears and six months Exophthalmos 
was prc'^ent and large defects m the 
cranial bones filled with a sulphur yellow 
matenil w ere found on postmortem cxami- 
nition He attnbuted these findings to 
tuberculosis In 1921, after reading the re- 
ports of ‘^chillier and Chnstian, he recalled 
that the case he described m 189 1 possessed 
the s\ ndroniic Inad of w hat w c now know 
as Scluillcr-Chnstnti s disease 


In 1915, Schuller, of Vienna, desenbed 
two cases, one m a boy of 16 and another in 
a girl of four years and six months, each of 
whom showed exophthalmos, diabetes in- 
sipidus, and defects in the cranial bones In 
addition, the presence of infantile gemtals, 
and panmculus adiposus in the older child 
led him to assume that the disease was due 
to a disturbance m the function of the 
hj-pophysis 

In 1919, Chnstian reported another case 
possessmg the same cardinal sjmiptoms in 
a girl five years old, and inferred from obser- 
vation of the case over a penod of six 
months that the condition was probably 
due to a metabohe disturbance He was 
able to influence the poljmna by hypo- 
dermic administration of pituitar}’’ 

In 1928, Rowland’s monumental work on 
the subject gai e us the first lucid explana- 
tion of the pathologic processes involved 
and their causal relations to the symptoms, 
the etiology , liowei er, still remains obscure 
It IS now^ agreed that Schuller-Chnsban’s 
disease is a constitutional disorder of metab- 
olism, wntli a deposition of cholesterol and 
Its esters leading to a characteristic hj per- 
plastic reaction in the reticulo endothelial 
or histioc} tic apparatus 
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Fig 5 C E non 3 years and si\ months old 
Note exophthalmos and depression of the right eje 
(August 1934) The prominence of the nght fore 
head is due to the presence of a storage-cell tumor 

In this disease there is a marked mvolve- 
ment of the skull bones and occasionally of 
other bones, and it may, therefore, be con- 
sidered as the osseous form of xanthoma- 
tosis 

Children are most often affected but the 
disease may appear dunng adolescent or 
adult periods It is more common m males 
The symptoms and pathology vary with 
different stages of development and with 
the age penod of the patient The child- 
hood form is most frequent There is 
usually a history of good health up to the 
time of onset The common childhood 
diseases may have been present, with pro- 
longed convalescence 

The appearance of a lump on the head, 
with the demonstrabon of cramal defects 
by roentgen exammabon, is usually the 
first and most constant symptom Exo- 
phthalmos and diabetes msipidus are 
usually present and together with the 
cramal defects constitute the syndrome 
In the early stages of the disease, a number 
of lesser symptoms such as gingivitis, loose 
teeth, and vague pam may be present 
Dwarfism, cessabon of growth, failure to 
gam weight, mental retardabon, and adi- 
posogemtahs dystrophy are secondary to 
glandular hpoidosis and are less frequently 


present As the symptoms are directly re- 
lated to the pathologic mfiltrabon of the 
mvolved organs with hpoids, the appear- 
ance of referable symptoms will depend on 
such mvolvement if and when it should 
occur 

There is no regular sequence for the ap- 
pearance of the symptoms and many need 
not be present In the case herewith re- 
ported, the symptoms of diabetes msipidus 
are sbll lackmg, although almost three 
years have elapsed smce the onset Never- 
theless, the symptoms may be progressive 
and the child become dyspneic and cya- 
nobc In fatal termmations, death usu^y 
occurs m from two to four years as a result 
of dyspnea, cardiac failure, and anerma In 
the adolescent form the condibon is more 
protracted, the symptoms are fewer at first, 
growth retardabon is more promment, and 
the bone defects progress at a slower pace 
Periods of remission are present Life may 
last from five to twenty-five years The 
adult type is rare and protracted The 
symptoms are those of a true polyglandular 
syndrome Arrest of development and 
mental retardation are pronounced The 
bone defects resemble osteibs deformans 
As revealed by Rowland, the pathologic 
processes have a defimte relabon to the 
symptoms A mass of foam cells or hisbo- 
(^es loaded with fat appear m the bssues 
surroundmg small blood vessels These 
masses gradually become larger, fomung 
granuloma-like nodules, ansmg from dense 
connecbve bssue The process may be 
more diffuse and mvolve many bssues and 
organs, or a marked fibrosis or a foreign 
body giant-cell reacbon may take place 
These clianges blend and mtermmgle 
In bone, the lesions may be orcum- 
scnbed or diffuse An eosmophdic mfiltra- 
bon TOth hemorrhage and necrosis may be 
present The bone trabecula atrophy, due 
to pressure from the growth of foam cells 
Repair and replacement occur by new- 
formed spongiosa, with occasional osteoid 
or carblagmous bssue If the penosteum 
IS not affected, new bone may develop 
therefrom The bone is demmerahzed and 
cuts like cheese Histologically', the bone 
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Tigs 0 A and 0 B Patient C E , roentgenograms of the skull taken 22 months later than that shomi m 
Figure 2 Note the c.'ctensi\c and irregular areas of rarefacUon involving mainly the frontal parietal, and 
temporal bones Smaller defects may be seen m occipital region An island of unmvolved bone is present 
in the right frontal area The right sphenoidal fissure is obliterated indicating involvement of the nght 
sphenoidal vnngs 


lesions resemble osteitis fibrosa, and, m the 
adult t^ipe, osteitis deformans 

Changes m the skull are of first impor- 
tance If ty\o layers are mvolved, they are 
moth-eaten in appearance, but m the large 
defects involving three layers they are 
geographic in appearance Any other 
bone in the body may be involved If at- 
tempt at repair is present, the edges be- 
come blurred In the adult type, the bone 
may e\cn become thickened These bone 
defects arc due to a lipoidosis and not to 
anj endocrine disturbance 

The cvophthalmos is due to deposits in 
the orbit resulting in tlie formation of a fat 
pad behind tlie c^ eball Diabetes insipidus 
IS due to a lipoidosis in the h^^pophysis 
The sella turcica is m\ olved in about one- 
tliird of the cases If the disease involves a 
\ ertebra a compression fracture may occur, 
resulting m a kiTiliosis or gibbus The in- 
Icncrtebral discs arc nexer inx^olxed The 
other glands, such as thniius, thxTOid, 
pancreas suprarenal, etc , if inx oh cd, xnll 
gix L a sx mptoin-coniplex such as is usuall} 
produced bx a functional disturbance of the 
gl ind 1 he blood picture shoxx-s an in- 


creased cholesterol content and may ap- 
pear cloudy m acute cases 

T rcatmeni — Spontaneous remissions hax’^e 
been knoxxn to occur m sex>'eral cases Cig- 
nohni, in 1928, reported the successful utih- 
zation of roentgen therapy in SchuUer- 
Chnstian’s disease in a girl 14 years of age 
The cranial defects disappeared completely 
Sosman subsequently reported sex'^eral other 
cases w'hich he also successfully treated 
xvith roentgen rays Some of these defects, 
hoxvex’^er, are apt to recur In the case 
herexxath reported, roentgen rays xx^ere used 
xxnth gratifjnng results In cases in xvhich 
the sella turcica is mx^olx’^ed, the administra- 
tion of roentgen rays xxnU also improx^e the 
symptoms of diabetes insipidus 

Pituitary gix'en hypodermically or as a 
nasal spraj xxnll control, although not cure, 
diabetes msipidus, but it has no eflfect on 
tlie disease proper Insulin xxiU control 
true diabetes and is useful in malnutntion 
It xnll cause an increase in xveight and im- 
prox c the anemia, but has no effect on the 
disease The xanous other endoenne sub- 
stances and glandular extracts haxe been 
found wanting It has been noted that a 
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Fig 5 C E now 3 jears and sit months old 
Note exophthalmos and depression of the nght eje 
(August, 1934) The prommence of the nght fore 
head is due to the presence of a storage cell tumor 

In this disease there is a marked involve- 
ment of the skull bones and occasionally of 
other bones, and it may, therefore, be con- 
sidered as the osseous form of xanthoma- 
tosis 

Children are most often affected but the 
disease may appear durmg adolescent or 
adult periods It is more common m males 
The symptoms and pathology vary with 
different stages of development and with 
the age penod of the patient The child- 
hood form is most frequent There is 
usually a history of good health up to the 
time of onset The common childhood 
diseases may have been present, with pro- 
longed convalescence 

The appearance of a lump on the head, 
with the demonstration of cramal defects 
by roentgen exammabon, is usually the 
first and most constant symptom Exo- 
phthalmos and diabetes msipidus are 
usually present and together with the 
cramal defects consbtute the syndrome 
In the early stages of the disease, a number 
of lesser symptoms such as gmgivibs, loose 
teeth, and vague pain may be present 
Dwarfism, cessabon of growth, failure to 
gam weight, mental retardabon, and adi- 
posogemtahs dystrophy are secondary to 
glandular hpoidosis and are less frequently 


present As the sjmptoms are directly re- 
lated to the pathologic infilbabon of the 
mvolved organs with hpoids, the appear- 
ance of referable symptoms depend on 
such mvolvement if and when it should 
occur 

There is no regular sequence for the ap- 
pearance of the symptoms and many need 
not be present In the case herewith re- 
ported, the symptoms of diabetes msipidus 
are stiU lackmg, although almost three 
years have elapsed smee the onset. Never- 
theless, the symptoms may be progressive 
and the child become dyspneic and cya- 
notic In fatal terrmnations, death usually 
occurs m from two to four years as a result 
of dyspnea, cardiac failure, and aneima In 
the adolescent form the condibon is more 
protracted, the symptoms are fewer at first, 
groudh retardabon is more promment, and 
the bone defects progress at a slower pace 
Penods of remission are present Life may 
last from five to twenty-five years The 
adult type IS rare and protracted The 
symptoms are those of a true polyglandular 
syndrome Arrest of development and 
mental retardabon are pronounced The 
bone defects resemble osteibs deformans 
As revealed by Rowland, the pathologic 
processes have a defimte relabon to the 
symiptoms A mass of foam cells or hisbo- 
cytes loaded with fat appear m the bssues 
surroundmg small blood vessels These 
masses gradually become larger, formmg 
granuloma-hke nodules, ansmg from dense 
connecbve bssue The process may be 
more diffuse and mvolve many bssues and 
organs, or a marked fibrosis or a foreign 
body giant-cell reaction may take place 
These changes blend and mtermmgle 
In bone, the lesions may be circum- 
senbed or diffuse An eosmoplulic mfiltra- 
bon with hemorrhage and necrosis may be 
present The bone trabeculee atrophy, due 
to pressure from the growth of foam cells 
Repair and replacement occur by new- 
formed spongiosa, with occasional osteoid 
or carblagmous bssue If the penosteum 
IS not affected, new bone may develop 
therefrom The bone is demmerahzed and 
cuts like cheese Histologically, the bone 
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Pigs 0 A and 0 B PaUent C E , roentgenograms of the skull taken 22 months later than that shown m 
Figure 2 Note the extensive and irregular areas of rarefaction involving mainlj the frontal parietal, and 
temporal bones Smaller defects may be seen in occipital region An island of umnvolved bone is present 
m the nght frontal area The nght sphenoidal fissure is obliterated, indicating involvement of the nght 
sphenoidal mngs 


lesions resemble osteitis fibrosa, and, m the 
adult type, osteitis deformans 

Changes in the skull are of first impor- 
tance If t\\ o layers are mvolved, they are 
moth-eaten in appearance, but m the large 
defects involvmg three layers they are 
geographic in appearance Any other 
bone m the body may be involved If at- 
tempt at repair is present, the edges be- 
come blurred In the adult type., the bone 
may even become tliickened These bone 
defects are due to a lipoidosis and not to 
any endocnnc disturbance 
The exophthalmos is due to deposits m 
the orbit resulting in tlie formation of a fat 
pad behind the eyeball Diabetes insipidus 
IS due to a lipoidosis in the hypophysis 
Tiic sella turcica is in\ olved in about onc- 
third of the cases If the disease involves a 
vertebra a compression fracture may occur, 
resulting in a kyphosis or gibbus The in- 
ten trtcbral discs arc nev er inv olv ed The 
other glands, such as thymus, thyroid, 
pancreas, suprarenal, etc , if involved, wall 
giv e a svanptom-complex such as is usually 
produced b\ a functional disturbance of the 
gl ind 1 he blood picture show s an in- 


creased cholesterol content and may ap- 
pear cloudy in acute cases 

Treatment — Spontaneous remissions have 
been known to occur in sev'^eral cases Cig- 
nohm, m 192S, reported the successful utih- 
zation of roentgen therapy in SchiiUer- 
Chnstian’s disease in a girl 14 years of age 
The cranial defects disappeared completely 
Sosman subsequently reported several other 
cases which he also successfully treated 
with roentgen rays Some of these defects, 
howev’^er, are apt to recur In the case 
herewith reported, roentgen rays were used 
with gratifynng results In cases m which 
the sella turcica is involved, the administra- 
tion of roentgen rays wall also improve the 
symptoms of diabetes insipidus 

Pituitary given hypodermically’- or as a 
nasal spray wall control, although not cure, 
diabetes insipidus, but it has no eflfect on 
the disease proper Insulin wall control 
true diabetes and is useful in malnutntion 
It wall cause an increase in weight and im- 
prove the anemia, but has no effect on the 
disease The \ anous other endocrine sub- 
stances and glandular extracts have been 
found wanting It has been noted that a 
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Figs i-A and t-B Patient C E roentgenogram of skull six months after roentgen therapy Many 
dtfects have completely disappeared while others show partial heahng The supenor ndge of the nght 
orbit IS considerably depressed and the diameter of the orbit is smaller than on the left This probably ae 
counts for the persistence of the exophthalmos even after the retrobulbar fat pads have been resorbed 


low blood cholesterol exists in cases of 
hyperthyroidism, and on that basis the use 
of thyroid extract has been suggested, but 
that, however, has not proved effective A 
low fat diet appears logical, espeaally m 
view of the fact that lesions similar to those 
found m Schuller-Chnstian’s disease have 
been produced experimentally with a high 
cholesterol diet In pracface, however, it 
has shown no influence Other modifica- 
tions m diet, admimstration of irradiated 
food, cod hver oil, liver extract, and high 
calaum diets were equally meffectual in 
modff)Tng the disease processes 

Prognosis — The outlook is now consider- 
ably brighter than heretofore anticipated 
One of Schuller’s cases is well after 20 years 
Christian’s case of a 5-year-old gul, re- 
ported m 1919, IS weU after 16 years 
Of Rowland’s 14 cases, seven are still 
alive Sosman reported nine additional 
cases and seven of these are still ahve The 
older the mdividual, the better the progno- 
sis It appears that a certam tolerance is 
acquired as the child grows older, or that 
the provocative lesion heals and dis- 
appears Therefore, if these vere early 


stage can be tided over, the prognosis is 
good 

CASE REPORT 

C E , Jeivish, female, 19 months old, 
was referred on Sept 20, 1932, complammg 
of a lump situated just above the outer por- 
tion of the nght orbit The mass was one- 
half mch m diameter, semi-hard, pamless, 
and adherent to the underlying bone 
There was a shght ptosis of the nght upper 
eyehd There were no other complamts 

The child was bom on Jan 4, 1931, at 
full term, normal dehveiy, and weighed 
seven pounds She was breast-fed to rune 
months and walked at ten months The 
teeth appeared at normal intervals At 
five months she had chicken pox, and sub- 
sequently had occasional colds from which 
she fully recovered There is one sister 
(seven ji^ears older) who is well, and her par- 
ents are well 

Three months before admission (16 
months of age), the mother noticed a slight 
droopmg of the nght eyehd Several 
weeks later, a small lump appeared on the 
forehead at the upper and outer border of 
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the nght orbit This lump slowly increased 
in size until Sept 20, 1032, when it was one- 
half inch m diameter Roentgen examina- 
tion of the skull at the time revealed a 
round, sharply demarcated, rarefied area 
about one-half inch m diameter m the nght 
frontal bone, invohnng the upper and ex- 
ternal run of the right orbit 

Five weeks later, on Oct 20, 1932, an- 
other roentgen examination showed the 
rarefied area to have increased in size to 
about three-quarters inch The mass on 
the forehead was also larger but the ptosis 
of the nght eyelid remamed about the 
same There was no exophthalmos, poly- 
dipsia, or polyuna A presumptive diagno- 
sis of xanthomatosis of the Schuller-Chns- 
tian type was made 

Surgical removal of the mass was ad- 
\ased and earned out a few days later The 
pathologic report follows 

Microscopic findings reveal a very cel- 
lular tissue closely resemblmg that of an 
epulis There are very many giant cells of 
the epulis type, some large, others quite 
small The other cells have a scanty cell 
body and round or oval vesicular nuclei In 
the penphery, some fibrosis is noted and 
there is a mingling of some fibroblasts and 
lymphatic cells "with those desenbed above 
Nowhere are any hpoid-containmg cells 
present There is no evidence to classif}" the 
lesion ivith anything but the bone marrow 
hyiierplasia occumng m paratli}^^ disease 
The child was thereafter occasionally 
seen by the family physician, who noticed 
the reappearance of the mass on the nght 
forehead four montlis after removal (two 
years of age), and the presence of a slight 
exophthalmos of the nght eye 
The child \s as again seen on hlay S, 1934 
(three a cars six months old) , at v Inch time 
the most pronounced change v as in the ap- 
pearance of the nght eye The right eyc- 
bill was pushed fonvard, dowauvard, and 
inedialla qiic palpebral fissure was 
vultned, but the child was able to close her 
e\ehds 1 he mass on the forehead had re ap- 
pe ind and was now fairh large and flat. 

alpation of the scalp reeealcd seecral 
olhor fl u irregular defects in the panctal 


and temporal regions The edges of these 
defects were sharp and resistant, hke the 
run of a glass A slight rhythmic diffuse 
pulsation was palpable over the temporal 
defects There was no pam on slight pres- 
sure (deep pressure was avoided) 

X-ray exanunation of the skull show^ed 
marked changes There was a large area of 
rarefacbon in the nght frontal bone, begin- 
nmg at the mid-lme and extending above 
the nght orbit to coalesce wath another 
rarefied area m the nght temporal bone 
The frontal process of the nght malar bone 
was completely destroyed Several other 
large rarefied areas were present m the left 
temporal and occipital regions The edges 
of these defects were sharp and there was 
no evidence of any new bone reaction 
The penosteum was elevated in several 
places producing an undulating surface 
The entire thickness of the nght temporal 
bone was mvolved These findmgs are 
typical of the geographical skull of Schuller- 
Chnstian’s disease The bones of the chest, 
trunk, and exbemibes were not mvolved 
Dunng June and July, 1934, roentgen 
therapy was administered to the para- 
thyroids, using two portals, 200 kv , 4 ma , 
40 cm distance, 0 5 mm Cu and 1 mm A1 
filbation for a total of 3,440 r units divided 
in S weekly treatments These treatments, 
how'ever, failed to affect the cranial defects 
In fact they grew larger, as revealed by a 
roentgen study made six weeks later 

The child was admitted to the hospital 
on Aug 28, 1934, for further study She 
also complained at this bme of an occa- 
sional nocturnal headache, w'hich was not 
confined to any particular place m bie head 
Exophthalmos of the right eye w^as present 
There w as no polydipsia, polyuna, or sore- 
ness of the mouth The child w'as well 
nourished, fair skin and hair, w'eighed 39 
pounds, and w'as 39 5 inches tall The 
scalp was irregular in contour, and several 
sharp-edged defects were palpable in tlie 
frontal and temporal regions The fonta- 
nellcs were closed The eyegrounds were 
nonnal and there was no disturbance of 
X ision The pupils reacted normal!} The 
moutli was nonnal The lungs and heart 



448 


RADIOLOGY 


were normal The liver and spleen were 
not enlarged Neurologic examination was 
negative except for the loss of the right 
plantar reflex Blood pressure was 74 
systolic, 45 diastohc 

The roentgen findings at this time 
showed, m addition to the skull mvolve- 
ment, a rarefied area the size of a mckel m 
the left ihmn 

The flmd mtake and output were as fol- 
lows 


greatest, and this might be accounted for 
by the presence of active bone absorption 
dunng that period It returned to a high 
normal foUowmg irradiation, when recala- 
fication was m progress 

Treatment — Roentgen therapy was ad- 
mmistered to the head, usmg four ports 140 
kv , 4 ma , 40 cm distance, and 3 mm 
A1 filter, 600 r units to the frontal and 
ocapital regions The pehns received 400 
r iimts m divided doses, usmg 180 kv , 4 


8/30/34 

Day 

Intake 

Night 

Total 

Day 

Ontput 

Night 

Total 

24 oz 

18 oz 

42 01 

8 oz 

7 oz 

15 oz 

8/31/34 

30 

18 

48 

15 

22 

37 

9/1/34 

42 

18 

60 

45 

14 5 

59 5 

9/2/34 

34 

18 

52 

20 

6 5 

26 5 

9/3/34 

21 

15 

36 

20 

10 

30 

9/4/34 

29 

15 

44 

15 

4 

19 


The total mtake was never more than 60 
oz m 24 hours, and the output never more 
than 59 5 oimces 


Mosenthal 
Spec gray 
Amt c,c. 


Urme Exavitnahan 

8 10 12 2 4 6 

1 001 1 006 1 003 1 010 1 006 1 006 

500 300 325 50 200 200 


8 Night Average 

1 001 1 010 1 005 

75 450 2100 


At other tunes the specific gravity vaned 
between 1 015 and 1 027 


Bence-Jones albumin — negative 
Aschheim Zondek test — negative. 

Chlorides 1 56 grams/100 c c as NaCl 

PSP 1st hour 35 2nd hour 25 

Bhod /Examination {Sept 4, 1934) 


R B C. 5,250 000 
Nydocytes 0 
Lymphocytes 39% 
Histiocytes u ere not found 


Platelets 520,000 
Staff forms 2 
Monocytes 5% 


Total 60 

W B C 4,800 
Segmented forms 51 
Eosmophiles 3% 


Blood chemistry 
Glucose 
Chlondes 
Creatimn 
Unc acid 
Calaum 
Total fats 
Cholesterol 
Cholesterol esters 
Phosphorus (whole blood) 
Phosphorus inorganic 
Total aad sol phosphates 
Lipoid phosphates as lecithin 
Lipoid phosphates 
Albumm 
Globuhn 
Urea nitrogen 

Non protem nitrogen 


8/30/33 


5 2 
23 
412 
16 7 
4 8 
1 6 
11 1 
25 


3/19/33 


100 

74 

520 

530 

1 26 

1 2 

4 6 

4 7 

17 

12 2 

756 

1165 

200 

217 

132 

150 

38 8 

35 


5 4 
20 
372 
14 5 
4 9 
1 0 
11 


Hb 85% 


The figures m the second column were 
obtamed five months after the nrradiation 
of the head and pelvis (Dalatun was un- 
usually high when the bone defects were 


ma , 40 cm distance, 0 5 mm Cu, and 1 
mm A1 filtration Epilation began in three 
weeks, and the hair returned m ten -weeks 
The defects in the cranial bones began to 
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recede m about four weeks and contuiued 
to do so, as revealed by repeated roentgen 
studies, until the improvement is now about 
90 per cent Many of the skull defects 
have completely disappeared and have been 
replaced by what appears to be normal 
bone There are still several mcompletely 
healed defects m the temporal and ocapital 
regions and m the right vungs of the 
sphenoid 

In the heahng of the defects about the 
nght orbit, the superior margm formed by 
the frontal bone has been depressed, result- 
ing in a decrease m the vertical diameter of 
the orbit Likevnse, there has been a shght 
narroivmg of the orbit due to a thickenmg 
of the frontal process of the malar bone 
The orbit is, therefore, considerably smaller 
than the one on the unaffected side and too 
small for the proper recession of its con- 
tained eyeball The depression of the 
superior margin also prevents the eyeball 
from reaching the level of the normal eye 
This, we beheve, is in a great measure re- 
sponsible for the persistence of the exoph- 
tlialmos even after other symptoms have 
either disappeared or improved The de- 
fect m the left ilium has healed 

In addition to irradiation, the child was 
gnen cod luer oil, powdered liver, and a 
high calcium diet, but we do not think that 
these exerted any influence on the course of 
the disease 

SmiMARY 

A case of Scliullcr-Chnstian’s disease in a 
jemsh girl, mtli onset at 16 months of age, 
is herew ith reported Drooping of the nght 
ejehd, followed by a small lump on the 
forehead, vere the first signs presented 
Roentgen examination revealed a circum- 
senbed defect at the site of the lump 
Biopsj of tlic tumor re\ealcd an osteitis 
fibrosa witlioiit the presence of foam cells 
Ihis fibrosis occurred earh in tlic disease 
Mithout the influence of radiation There 
vas no c\ndcncc of diabetes insipidus or 
other lesser s\Tnptoms The child was 
next obsened after an interial of two 
a ears, when the cranial defects and exo- 
phtlialnios were inarkcdh aggra\atcd, but 


polydipsia and pcljuma had not appeared 
Roentgen therapy apphed to the parathy- 
roids did not seem to retard the progressive 
development of the cramal defects Roent- 
gen therapy was mstituted over the bone 
lesions with gratifymg results At present, 
90 per cent of the defects have disappeared 
Exophthalmos, although somewhat im- 
proved, IS still persistent This, we beheve, 
IS m a great measure due to a constriction of 
the orbit, the result of a hyperplastic de- 
posit of new bone at the site of the defects 
Other dietary and glandular therapies did 
not influence the disease The chdd has 
contmued to deielop mentally and physi- 
cally at a normal rate 

We wish to express our appreaation for 
the valuable co-operation given by Dr 
Mendel Jacobi, Director of Laboratories at 
the Beth El Hospital 

CONCLUSION 

Cramal and other bone defects present in 
Schnller-Chnstian’s disease can be defi- 
mtely controlled and healed by irradiation 
of the lesions The hpogranulomas cause a 
softemng, spreadmg, distortion, and de- 
fonmty of the bones mvolved, and these de- 
fomuties become permanent when the pro- 
cesses of repau- heal the defects This is the 
reason for the persistence of the exophthal- 
mos, if the bones fomung the orbit have 
been expensively ini olved The orbit be- 
comes too small for the proper accommoda- 
tion of the eyeball It is, therefore, im- 
portant that radiation therapy be insti- 
tuted as early as possible, for the smaller 
the defects, the less the resultant distor- 
tion If the disease can be recognized and 
therapy mstituted before tlie eyeball has 
been displaced, exophthalmos would in all 
probability be avoided Just how radiation 
influences the disease is not known It 
probably affects tlie phagocvtic properties 
of the reticulo-cndothehalc ells, preventing 
the storage of hpoids and their formation 
of hpogranulomas and permitting heahng 
processes to funebon As the \anous 
S}-niptoins are directh caused b} the stor- 
age of hpoids and the presence of hpogra- 
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were normal The hver and spleen were 
not enlarged Neurologic examination was 
negative except for the loss of the right 
plantar reflex Blood pressure was 74 
systohc, 45 diastohc 

The roentgen findmgs at this time 
showed, m addition to the skull mvolve- 
ment, a rarefied area the size of a mckel in 
the left ihum 

The fluid intake and output were as fol- 
lows 


greatest, and this might be accounted for 
by the presence of active bone absorption 
dunng that penod It returned to a high 
normal foUowmg irradiation, when recala- 
fication was m progress 

Treatment — Roentgen therapy was ad- 
mimstered to the head, using four ports 140 
ki’’ , 4 ma , 40 cm distance, and 3 mm 
A1 filter, 600 r umts to the frontal and 
ocapital regions The pelvis received 400 
r imits m dimded doses, usmg 180 k\' , 4 


8/30/34 

Day 

Intake 

Night 

Total 

Day 

Output 

Night 

Total 

24 oz 

ISoz 

42 oz 

8 oz 

7 oz 

15 oz 

8/31/34 

30 

18 

48 

16 

22 

37 

9/1/34 

42 

IS 

60 

45 

14 5 

59 5 

9/2/34 

34 

18 

52 

20 

6 5 

26 6 

9/3/34 

21 

16 

36 

20 

10 

30 

9/4/34 

29 

15 

44 

15 

4 

19 


The total mtake was never more than 60 
oz m 24 hours, and the output never more 
than 59 5 ounces 


Mosenthal 
Spec, gray 
Amt c-c 


Cfnwc Examtnaiion 

8 10 12 2 4 6 

1 001 1 006 1 003 1 010 1 006 1 006 

500 300 326 60 200 200 


8 Night Average 

1 001 1 010 1 005 

75 450 2100 


At Other times the specific gravity vaned 
between 1 015 and 1 027 


Bence-Jones albumin — ^negative 
Aschheim Zondek test — ^negative. 

Chlondes 1 60 grams/lOO c c. as NaCI 

PSP 1st hour 36 2nd hour 25 

Blood ExarntTiation (Sept 4, 1934) 


R B C 6 250 000 
Nyelocytes 0 
Lymphocytes 39% 
Histiocytes were not found 

Blood chemistry 
Glucose 
Chlondes 
Creatimn 
Unc acid 
Calaum 
Total fats 
Cholesterol 
Cholesterol esters 
Phosphorus (whole blood) 
Phosphorus morganic 
Total acid sol phosphates 
Lipoid phosphates as lecithin 
Lipoid phosphates 
Albumin 
Globulin 
Urea nitrogen 

Non protem nitrogen 


Platelets 520 000 
Staff forms 2 
Monocytes 5% 

8/30/32 


6 2 
23 
412 
16 7 
4 8 
1 5 
11 1 
26 


Total 60 

W B C 4,800 
Segmented forms 61 
Eosmophiles 3% 


Hb85% 


2/19/35 


100 

74 

520 

530 

1 26 

1 2 

4 6 

4 7 

17 

12 2 

765 

1165 

200 

217 

132 

150 

38 8 

35 


6 4 
20 
372 
14 5 
4 9 
1 6 
11 
2.5 


The figures m the second column were 
obtamed five months after the irradiation 
of the head and pelvis Calcium was un- 
usually high when the bone defects were 


ma , 40 cm distance, 0 5 mm Cu, and 1 
mm A1 filtration Epilation began m three 
weeks, and the hair returned m ten weeks 
The defects m the cramal bones began to 
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recede in about four weeks and continued 
to do so, as revealed by repeated roentgen 
studies, until the improvement is now about 
90 per cent Man}’- of the skull defects 
have completely disappeared and have been 
replaced by what appears to be normal 
bone There are still several mcompletely 
healed defects m the temporal and ocapital 
regions and m the nght wmgs of the 
sphenoid 

In the heahng of the defects about the 
nght orbit, the supenor margm formed by 
the frontal bone has been depressed, result- 
ing in a decrease in the vertical diameter of 
tlie orbit Likewise, there has been a shght 
narrowmg of the orbit due to a thickenmg 
of the frontal process of the malar bone 
The orbit is, therefore, considerably smaller 
tlian the one on the unaffected side and too 
small for the proper recession of its con- 
tained e}’eball The depression of the 
supenor margin also prevents the eyeball 
from reachmg the level of the normal eye 
This, we behcve, is in a great measure re- 
sponsible for the persistence of the exoph- 
thalmos even after other s}Tnptoms have 
citlier disappeared or improved The de- 
fect m the left ilium has healed 

In addition to irradiation, the child was 
giicn cod hier oil, powdered liver, and a 
high calcium diet, but n e do not think that 
these exerted any influence on the course of 
the disease 

SUMMARt 

A case of Scliuller-Clinstian’s disease m a 
Jemsli girl, nitli onset at IG months of age, 
IS hercu itli reported Drooping of the nght 
c}ehd, folloncd b} a small lump on the 
forclicad, nerc the first signs presented 
Roentgen examination re\ealed a arcum- 
senbed defect at tlie site of the lump 
Biops} of Uie tumor revealed an osteitis 
fibro'^a nithout the presence of foam cells 
I In'? fibrosis occurred early in the disease 
nathout the influence of radiation There 
was no cMdcnce of diabetes insipidus or 
olhtr lesser svanptoins The child nas 
next observed after an interval of two 
lears when Uic cranial defects and e\o- 
phtlnlmos WOrf 1 1. 


polydipsia and pol}nina had not appeared 
Roentgen therapy apphed to the parathy- 
roids did not seem to retard the progressive 
development of the cramal defects Roent- 
gen therapy was mstituted over the bone 
lesions with gratifymg results At present, 
90 per cent of the defects have disappeared 
Exophthalmos, although somewhat im- 
proved, is still persistent This, we beheve, 
is m a great measure due to a constriction of 
the orbit, the result of a hyperplastic de- 
posit of new bone at the site of the defects 
Other dietai}’- and glandular therapies did 
not mfluence the disease The child has 
contmued to develop mentally and physi- 
cally at a normal rate 

We wish to express our appreaation for 
the valuable co-operation given by Dr 
Mendel Jacobi, Director of Laboratones at 
the Beth El Hospital 

CONCLUSION 

Cranial and other bone defects present m 
Schuller-Chnstian’s disease can be defi- 
mtely controlled and healed by irradiation 
of the lesions The hpogranulomas cause a 
softenmg, spreadmg, distortion, and de- 
formity of the bones mimlved, and these de- 
formities become permanent when the pro- 
cesses of repair heal the defects This is the 
reason for the persistence of the exophthal- 
mos, if the bones fomung the orbit have 
been extensively involved The orbit be- 
comes too small for the proper accommoda- 
tion of the eyeball It is, therefore, im- 
portant that radiation therapy be msti- 
tuted as early as possible, for the smaller 
the defects, the less the resultant distor- 
tion If the disease can be recogmzed and 
therapy mstituted before the eyeball has 
been displaced, exophthalmos would in all 
probability be avoided Just how radiation 
influences the disease is not known It 
probably affects the phagoc}dic properties 
of the reticulo-cndothehalc ells, pre\ enUng 
the storage of hpoids and their formation 
of hpogranulomas and permitting heahng 
processes to function As the xanous 
sxTiiploms are directU caused bx the stor- 
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were normal The hver and spleen were greatest, and this might be accounted for 
not enlarged Neurologic exammation was by the presence of active bone absorption 
negative except for the loss of the right durmg that penod It returned to a high 
plantar reflex Blood pressure was 74 normal foUowmg irradiation, when recala- 
systohc, 45 diastohc fication was m progress 

The roentgen findmgs at this tune Treatment —'Rae.ntgen therapy was ad- 
showed, m addition to the skull mvolve- mmistered to the head, usmg four ports 140 
ment, a rarefied area the size of a nickel m lev , 4 ma , 40 cm distance, and 3 mm 
the left ilium A1 filter, 600 r units to the frontal and 

The flmd mtake and output were as fol- ocapital regions The pelvis received 400 
lows r imits m divided doses, usmg 180 ki’’ , 4 


8/30/34 

Day 

Intake 

Night 

Total 

Day 

Output 

Night 

Total 

24 or 

IS oz 

42 oz 

S oz 

7 oz 

15 oz 

8/31/34 

30 

18 

48 

15 

22 

37 

9/1/34 

42 

18 

60 

46 

14 5 

69 6 

9/2/34 

34 

18 

52 

20 

6 6 

26 6 

9/3/34 

21 

16 

36 

20 

10 

30 

9/4/34 

29 

15 

44 

15 

4 

19 


The total intake was never more than 60 
oz m 24 hours, and the output never more 
than 59 5 ounces 

l/nne Exarntnatum 

Mosenthal 8 10 12 2 4 6 8 Night Average 

Spec gray 1 001 1 006 1 003 1 010 1 006 1 006 1 001 1 010 1 005 

Amt cc SOO 300 325 50 200 200 75 450 2100 

At other tunes the specific gravity varied 
between 1 015 and 1 027 


Bence Jones albumin — negative 
Aschheim Zondek test — negative 
Chlorides 1 56 grams/100 c c as NaCl 

PSP 1st hour 35 2nd hour 25 

Blood Exaimtiahcni {Sept 4, 1934) 


R B C 5 260,000 
Nyelocytes 0 
Lymphocytes 39% 
Histiocytes were not found 

Blood chemistry 
Glucose 
Chlondes 
Creatmm 
Unc acid 
Calciuin 
Total fats 
Cholesterol 
Cholesterol esters 
Phosphorus (whole blood) 
Phosphorus morganic 
Total acid sol phosphates 
Lipoid phosphates as lecithin 
Lipoid phosphates 
Albumm 
Globulin 
Urea nitrogen 

Non protem mtrogen 


Platelets 520 000 
Staff forms 2 
Monocytes 5% 

8130132 
100 
520 
1 26 

4 6 
17 

755 
200 
132 
38 8 

5 2 
23 

412 
16 7 
4 8 
1 5 
11 1 
25 


Total 60 

W B C 4 800 Hb85% 

Segmented forms 51 
Eosinophiles 3% 

2/19/35 
74 
530 
1 2 
4 7 
12 2 
1165 
217 
150 
35 
6 4 
20 
372 
14 5 
4 9 
1 6 
11 
23 


The fiimres m the second column were ma , 40 cm distance, 0 5 mm Cu, and 1 
The m irradiation mm A1 filtration Epilation began m three 

obtamed five months after tte i^aumtion returned m ten weeks 

of the head and Apfects were The defects m the cramal bones began to 

usually high when the bone defects were ine am 


SOME LAWSUITS I HAVE MET AND SOME OF THE LESSONS TO BE 

LEARNED FROM THEM^ 

{Second InstaUment) 

By I S TROSTLER, jMD, FACR, FACP, Chicago 


AN IMPORTANT MICHIGAN FLUORO- 
SCOPIC FOREIGN BODY CASE 

II N the foUoMTng case, tned tivice, four 
radiologists of good experience and 
standing testified as experts, all agree- 
ing that, from the records and everything 
they could learn, there was no liability, 
hoiiever, the jur}', because they did not 
and could not understand, found for the 
plaintiff in both trials This case is so im- 
portant that it IS reported in detail 

In 192G the plaintiff, a man of 42, more or 
less addicted to the use of alcoholics, ac- 
cording to the testimony, got a small frag- 
ment of a needle m the sole of one of his 
feet He v ent to the defendant physician, 
who, finding the foreign object in a roent- 
genogram which he made, tried to localize 
it and remove it under fluoroscopic (crypto- 
scopic) control Some time afterward the 
plaintiff w'ent to a hospital conducted by 
the State and there, after a diagnosis of dr}^ 
gangrene, had the foot and leg amputated 
The surgeon w'ho did the amputation did 
so on the alleged diagnosis of a third degree 
roentgen dermatitis 

Roentgenograms made of the amputated 
limb showed calcific deposits m both an- 
terior and posterior tibial and dorsalis pedis 
arteries, and the pathologist’s microscopic 
diagnosis w as Monckeberg’s fattj degenera- 
tion of the middle lasers of the arteries 
(the so called corduro^ arterj ), with 
wiarkcd calcium deposit m both the tibial 
^tcncs and the dorsal artcrv of the foot 
1C pathologic examination and report 
were b\ the late Aldrcd Scott Wartlim 
uit was brought against the physician 


and, considering the importance of the 
case, after I had been m consultation wath 
the defendant’s attorneys, it was deaded 
adnsable to take not only another roent- 
genologist along as a witness, but also a 
pathologist to testify regardmg the char- 
acter of the arteriosclerosis found m the am- 
putated leg 

All the testimony agreed that the dorsum 
of the foot only had been exposed to the 
x-rays and that the ulcer or alleged x-ray 
injury’- had occurred on the plantar surface 
of the foot, in and around the operative m- 
asion 

The hospital histor)’^ (as given by plain- 
tiff, of course) reads as follows “G C , 
age 42 Last July patient ran a needle into 
left foot at base of great toe X-rayed and 
operated ivithout success Tw'elve days 
later repeated under fluoroscope needle 
not found but fluoroscope used for four 
hours One week later burn began to de- 
velop on sole of foot 

“Dr C examined foot and advised 

amputation Amputated left leg below 
knee 

“Pathological Diagnosis .4rca of dry 
gangrene Marked Monckeberg calcifica- 
tion of artenes Secondar} p}ogonic in- 
fection Ulceration Diffuse fibrosis Re- 
port on bone later After decalcification, 
no osteomyelitis found Fibrosis of penos- 
teum Osteoporosis of bone No actne 
process 

(Signed) A S Warthin ’’ 

The late lamented P M Hickcs , M D , 
was put on the stand and, after quahtyng' 
testified as follows 


1 * to >;tatL that tlic qui.'stioiis and 

luih-x ^rnn'^criptions of court reporters 

wnluuit ^ Prnttwl in fonn t; rvcci\-wl 

thc\ M-rvi Ttini.ttiation or phni'-mt; \<: printed 

vlthniich ih 'inure of eoilrt ti-Minionj 

iltlintiKh th, V .I„ to mniuntical ruk-. 


4->l 


Q Will ^ ou please tell tlie jun how i ou 
measure the x-ra} current—thc strength of 
thex-ra\ current^ 

-1 The strength of the x-raj current is 
measured b\ a meter which registers the 
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nulomas, the prevention of such storage 
IS the prevention of resultant symptoms 
There is no evidence to mdicate that radia- 
tion will prevent or alter the hpoidemia 
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on Monday and again on Tuesday for the 
same length of time wnth the same current 
and spark gap and a w eek hence and again a 
week from then, you may state whether or 
not that w ould be a safe exposure Would 
that illustrate the pnnaple of cumulative 
exposure’ A Yes 

Q You may state whether or not, Doc- 
tor, tliere is any safety precaution to be 
used regarding cumulative exposure and 
the distance in time betiveen them m the 
use of the x-ray 

A If there has been a full exposure on a 
gi\ en day, it is customaix" to wait for twm or 
three ivceks before givmg the second ex- 
posure If there has been onl} a fractional 
dose giien on the first day, then the rest 
of the fractional dose could be given at any 
subsequent time The effect of tlie x-rays 
sta^ s on the person for some time 

() How many milliamperes current and 
w hat spark gap w ould be nccessan'- to pro- 
duce a picture of a foreign body m a per- 
son’s foot that ivould be clear enough for 
} oil to see and diagnose’ 

1/r C The defendant objects on the 
grounds that he has not got all of the ele- 
ments ncccssaix on which to pass an 
opinion 

riic t otirt I don’t know if he has or not 
Ma-\ be the watness can gi\ e an opinion 
17/ C I am raising the question 
7 hi ( ottrl We wall lca\e it to the wat- 
ness 

I he 11 iliicss Your honor, I would like 
to ask if the use of “picture” means the 
film or fluoroscope’ 

17r O' 1 mean the fluoroscope 
I The clearness of the fluoroscopic im- 
age depends upon the clearness of tlie in- 
di\ idual s e\ es If \ ou should attempt 
to make a fluoroscopic examination in 
this room, \ou could use a tremendous 
amount of current and not get a correct 
Ullage, because \our ejes are influenced b\ 
the light from the waiidow It takes at 
least fifteen or twent\ iiimiitcs’ prepara 
tion of the e\cs so that tliei become 
•Hiisitne to sense the \ciw slight shades of 
the fluoroscope 

•".I \ssummg th It the room is dark with 


only the hght from the anode and cathode 
bummg and the eye has been accustomed 
to the hght of the room as would ordinarily 
be the case where the operator is trjing to 
get an efficient picture on the fluoroscope 
i\/r C We have the same objection 
The Court If he can answer the question, 
he may 

4 You want the quahty of the current ’ 

Q Yes 

A Ordinarily, we use about four or five 
inch spark gap, that measures the voltage 
or the intensity of the current and not the 
quantity The quantity of the current 
would be measured by milhamperes w'hich 
wmuld be from three to five milhamperes and 
the tube distance (by that I mean the dis- 
tance of the target of the tube from the 
screen), the fluoroscope screen, I would say 
tweh e to fifteen inches — that ought to gi\ e 
a clear image of either a hand or foot 

Q Will you teU us the difference be- 
tw'een accumulatiye exposure and con- 
tinuous exposure’ 

A Accumulatiye exposure is equiyalent 
to the actual number of imnutes the x-ray 
was on the part examined A continuous 
exposure for a certain length of time is the 
same as the same amount of exposure after 
deducting the interrmssions in which the 
current w as cut off 

Q About w'hat is the time between an 
exposure to the x-ray of four to five milh- 
ampere current and the time w hen an er\ - 
thema or bum appears’ 

A We sometimes have at tlie end of 24 
hours what is called the first appearance 
of redness w-hicli is usually quite short 
The tme erj-thema or redness usually conies 
on between the tenth and the fourteenth 
dav, sometimes as late as the eighteenth 
day 

Mr C Did I hear }ou sa\ in 24 hours 
this appeared’ 

-4 The pnmarv or round er\ thema 
which docs not appear in all cases The 
bum usually makes its appearance along 
about the end of the second week I ha\e 
seen all kinds of x-ra\ bums, acute and 
chronic 

Q Assuming that this plaintiff acciden- 
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quantity of current which goes through 
the x-ray tube The measure of that is told 
in thousandths of an ampere, techmcall)’- 
called a imlhampere 

Q So the strength is so many milh- 
amperes? A Yes, sw 

Q How do you measure the time of ex- 
posure with reference to the milhamperes’ 

A We measure it m imlliampere mmutes 
or seconds 

Q How do you compute the miUi- 
amperes m seconds? 

A It IS computed by dividmg the 
number of actual exposure minutes by the 
number of tmlhamperes which are bemg de- 
livered m the tube 

Q Very well VHiat is the anode of an 
x-ray? 

A The anode of an x-ray tube is what is 
commonly known as the target, which is a 
sohd piece of metal, usually tungsten, 
which receives the electric current, knoivn 
as the electrons, and the anode is the point 
m the tube at which the x-rays are gener- 
ated or formed The rays scatter from the 
anode like the light from a candle There 
IS a dark side and a hghted side of the 
anode The x-rays radiate in every direc- 
tion from the front half The tube is a 
round glass globe contaimng the anode 
and the filament This contains the 
cathode and the anode About the 4th or 
5th of February I had occasion to x-ray the 
plamtiff’s foot One of my assistants did 
the work under my direction There was a 
piece of metal or foreign body near the 
joint of the great toe I have used the 
fluoroscopic method of diagnosis a great 
deal The x-ray is used for locatmg foreign 
bodies, bullets, pms, needles, etc , in the 
body, for the exanunation of bones as to 
whether broken or diseased , also for the ex- 
ammation of the chest ^to detenrune the 
condition of the heart and the lungs, and 
also for the exarmnation of the organs of 
digestion — the stomach and mtestines 
Yes, also for treatment 

Q VTiat, if jmu know, is the maximum 
safe period of exposure with unfiltered rays 
with the tube at a distance of ten or twelve 
inches from the member? 


A Well, I would hke to know the quan- 
tity and what we call the voltage of the 
tube or eqmvalent spark gap 
Q Say the current was of suffiaent 
strength to make a picture clear enough 
that the head of a needle could be seen in 
the foot 

A Well, do you speak of that as bemg on 
a plate or on a fluoroscopic screen? 

Q On a fluoroscopic screen 
A The ordinarj^ current we use for such 
an exanunation would be two to five milh- 
amperes and have an eqmralent spark gap 
of five mches and the length of tune which 
it would be safe to use such a current 
would be from eight to twelve minutes, 
or, granting it was four milhamperes m cur- 
rent, that would be about 48 nulhampere- 
mmutes — the actual tune by the clock 
would be from eight to twelve mmutes 
Q That IS, 48 imlhampere-mmutes is 
equal to 8 mmutes? 

A If you were using 4 imlliamperes cur 
rent, yes, sir 

Q You say anythmg above that would 
be imsafe? 

A With the ordmar}’- mdividual, yes 
Mr F The defendant objects because 
plaintiff’s counsel has not stated in the 
question, the factors that the witness is as- 
summg 

ilfr C The witness has alread)^ stated 
the factors 

The Court All right, let it stand 
{Witness conttmnng) By the ordmarj’’ 
mdindual I mean the one who has a normal 
skm and m the usual state of health 

Q What do you mean bj “cumulative 
exposure?” 

A I mean that if there has been an ex- 
posure of, say, 10 milliampere-nunutes on 
one day that if there were 10 mdliampere- 
minutes given the following day, it would 
be equivalent to a little less than 20 milli- 
ampere-minutes given in one day 
Q And why is that, Doctor ? 

A Because the effect of the \-ray per- 
sists for several daj^s 

^ Supposmg that the operator used a 
10 -milhampere current mth a 4-inch spark 
gap and used it for 10 milliaraperc-nunutes 
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7 he Court I notice that you used the 
nords “Victor \-ray machine ” 

Mr G Fisher 

The Court You said “Victor " I notice 
also j on have in there, regardmg the first 
dai and a penod of time stated wherein 
the current was on continuously for more 
than one penod of twenty minutes I 
don’t believe that the eindence sustains 
that Stnkc out of your question any refer- 
ences to any defimte time on the first occa- 
sion and I will permit the Doctor to ansiver 
the question 

Mr G Consider the question as the court 
has suggested, ehminating any specific 
penod of time on the first exposure 

The C ourt On the first occasion the 
plaintiff 1 isitcd the office of defendant 

Mr C We want the record to show that 
defendant objects to the amended question 
The Court That is, your objecfaon you 
stated, to this question may stand as the 
objection to the amended question’ 

Mr C Yes 

7/ic n ilue<;s Well, I think it is rather 
hard to do mental anthmetic problems as 
to the number of minutes the exposure 
actually took place If you could sum- 
inanze and gi% e me the number of rmnutes 
thci i\cre, that the \-ray uas actually ap- 
plied I \\ ould be glad to try to answer the 
question 

Q Do )ou mean by summarized, the 
total time’ 

-1 Yts, the question is too indefinite to 
gii c an ansMcr 

Q The question includes one penod of 
constant exposure of twentj minutes, that 
IS, tunc minutes TIic eiadcnce is clear, 
I think as it can be, and that is the esti- 
mated time of the Milncsses i\ho sai\ the 
tunc and th it estimate is all — an exposure 
of ten inniutes md two to fne minutes’ 
rest md an intereal of fifteen minutes and 
two to file nimtilcs’ rest and all the time 
diinng the whole penod the exposure was 
greater than the time the current was off 

1 1 e( out l 1 h It IS on the last occasion ’ 

V/ (j \ e s 

Ml ( ourt I will peniiit the Doctor to 
mswt r the question 


The Wifuess Under the conditions of the 
question I will answ^er that the exposure 
was beyond the safe limit 

Q Assuming then that after the expira- 
tion of one w^eek from the bme plaintiff 
w'as exposed m the manner indicated, the 
skin on the top and bottom of plaintiff’s 
foot grew red and became mflamed and 
bhsters or blebs appeared on the bottom, 
that the bhsters or blebs w'ere both large 
and small and contained a hght colored 
serum, that the skin broke doivn and 
sloughed aw'ay, and became a discharging 
ulcer, half of the plantar surface being de- 
stroyed, that after six or seven weeks of 
treatment the foot show^ed no signs of 
healing but that it would for a time 
partially heal and then break dowm again , 
that the left foot and part of the left ankle 
presented a diffuse process, which spared 
only the heel, that the uppermost por- 
tion of this process w'as charactenzed bv 
dusky induration with no gross break in the 
continmty of the epidermis, that over the 
anterior half of the foot, especially on the 
plantar surface and the medial portion of 
the dorsum, there was a large area of ulcera- 
tion, that the upper portion of tlie ulcera- 
tion w'as not continuous, but was made of 
pm-pomt to quarter-dollar sized ulcers, 
that these ulcers were irregular in outline 
and were not very superfiaal, that the 
bases w^re coiered with a mild sero- 
purulent exudate , that on the plantar sur- 
face the ulceration was much deeper and 
that the entire antenor tw'O-tlnrds of the 
foot w as covered by one large ulcer , tliat 
the borders w ere \ erj, irregular and \ aned 
m conformation from that of a defimteh 
punched-out border to a dcfinitclj shelnng 
border, that the base was coicrcd with a 
punilent discharge, which was somewhat 
foul, that on the plantar surface and 
o\cr the first metatarsal phalangeal articu- 
lation was a wideli gaping incision, that 
there was no definite capillan stasis m the 
surrounding skin, that there was con- 
siderable induration that m the areas of 
unbroken skin surrounding the ulcers there 
was considerable \esiculation, which was 
both discrete and confluent, that the plain- 
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tally ran a part of a needle approximatelj'’ 
one-fourth mch m length mto the bottom 
of his foot at the point just under the base 
of the great toe, that the plaintiff felt 
httle inconvemence and drove a truck 
thereafter for about four days, that 
during the four days no pam was felt and 
no inff animation or swelling appeared, 
that the needle in the foot was felt onty 
shghtly when pressure was brought to bear 
upon it , that there was no noticeable break 
in the skm at the place of the entrj'^ and the 
plamtiff wore his shoe and sock and con- 
tinued about his work m the usual manner 
for the four-day penod between Sunday 
and Thursday mght, that on Fnday about 
9 30 m the mommg plamtiff consulted the 
defendant, a physician, that defendant 
took two x-ray photographs of the injured 
member in an attempt to detemune the lo- 
cation of the foreign body, that thereafter 
defendant made an incision m plaintiff’s 
foot about one-half inch, under a local 
anesthetic, that the developed plate 
showed a good picture of the part and of 
the foreign body, that the defendant ex- 
posed the plaintiff's foot to the x-rays there- 
after, usmg a fluoroscope, attempting to 
remove the needle for a period of two hours 
or so, alternated between the fluoroscope 
and another operating table without usmg 
the fluoroscope and that the wound was 
dressed and the plaintiff discharged, that 
the longest exposure on that occasion was 
approximately fifteen irunutes and that 
there was more than one fifteen-mmute ex- 
posure, that thereafter in approximately 
twelve or fourteen days the wound had 
healed to a large extent and had been dur- 
ing the time dressed every other day by the 
defendant, that there was no mfection on 
the foot at any other place except at the 
pomt of masion, that the defendant pro- 
nounced the foot suffiaently healed to 
justify another attempt to locate and re- 
move the needle, that at or about 9 30 
m the mommg on or about Sept IS, 1925, 
the defendant mjected a local anesthetic 
mto the pl aintiff ’s left foot and incised the 
foot on the top, between the great toe and 
the second toe, that the defendant at- 


tempted for approximately half an hour or 
less to remove the needle but failed, that 
at the tune that defendant was using a tube 
stand and the rays of the machine were 
penetrating the patient’s foot from the top 
with the tube approximately ten or tii elve 
inches from the foot, that at about ten 
o’clock defendant placed plambff’s foot 
under the x-ray usmg a Victor x-ray 
eqmpped with a Coohdge tube that the rays 
were coming out of the opemng from the 
center of the tube and that the rays were 
not filtered , that the tube was from eight to 
ten mches from the exposed member, that 
the defendant used a hand fluoroscope for a 
tame, that the machme produced a clear 
picture of the foreign body, clear enough to 
enable a person to see the aperture m the 
head of the needle, that he contmued to 
operate on plamtiff’s foot for a penod of 
about twenty nunutes after which tune he 
changed the position of plambff and placed 
the foot before another tube and about ten 
mches distant therefrom, that the plaintiff 
was at that tune on what is knoim as a re- 
clining table and his legs placed so that his 
foot was between the tube and the fluoro 
scope, that defendant attempted to get 
hold of the foreign body with surgical m- 
stmments contmuously with frequent in- 
terrupbons of between two to five nunutes 
and one of about twenty minutes until ap- 
proximately one o’clock m the afternoon, 
that plamtiff remamed on the operating 
table without mterruption with his left 
foot under the ray for a penod of about 
three hours with the exception of mteixmls 
of a few nunutes’ duration as above stated, 
that durmg all this time there was no pro- 
tecting medium on plamtiff’s foot — ^)'ou 
may state. Doctor, whether or not m your 
opmion the exposure of the plamtiff’s foot 
to tlie x-ray m the manner indicated was 
proper or improper? 

il/r F To which the defendant urges 
the pre^’^ous objection That the form of 
the question is improper, that the question 
lacks elements suffiaent to saentificalJj 
answer the questions and, furthermore, the 
question is too long to be comprehended bj 
the juiy 
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The Court I notice that you used the 
words “Victor \-ray machine ” 

Mr G Fisher 

The Court You said “Victor ” I notice 
also you have in there, regarding the first 
day and a penod of time stated wherein 
the current was on continuously for more 
than one penod of twenty minutes I 
don’t believe that the evidence sustains 
that Stnke out of your question any refer- 
ences to any defimte time on the first occa- 
sion and I will permit the Doctor to answer 
the question 

Mr G Consider the question as the court 
has suggested, ehminating any specific 
penod of tune on the first exposure 

The Court On the first occasion the 
plaintiff visited the office of defendant 

Mr C We want the record to show that 
defendant objects to the amended question 
The Court That is, your objection you 
stated, to this question may stand as the 
objection to the amended question’ 

Mr C Yes 

The Witness Well, I think it is rather 
hard to do mental anthmetic problems as 
to the number of minutes the exposure 
actually took place If you could sum- 
manze and give me the number of minutes 
they were, that the x-ray was actually ap- 
plied, I would be glad to try to answer the 
question 

Q Do you mean by summarized, the 
total bme’ 

A Yes, the question is too indefimte to 
give an answer 

Q The question includes one penod of 
constant exposure of twenty minutes, that 
is, time minutes The evidence is clear, 
I think, as it can be, and that is the esti- 
mated time of the witnesses who saw the 
time and that estimate is all — an exposure 
of ten minutes and two to five minutes’ 
rest and an interval of fifteen minutes and 
tuo to file minutes’ rest and all the time 
dunng the ivhole penod, the exposure ivas 
greater than the time the current was off 

^ /'c L otirl That is on the last occasion’ 

I/r G Yes 

The Court I will permit the Doctor to 
answer the question 


The Witness Under the conditions of the 
question I will answer that the exposure 
was beyond the safe limit 

Q Assuuung then that after the expira- 
tion of one week from the time plaintiff 
was exposed in the manner indicated, the 
skin on the top and bottom of plaintiff’s 
foot grew red and became inflamed and 
blisters or blebs appeared on the bottom, 
that the bhsters or blebs were both large 
and small and contained a hght colored 
serum, that the skin broke down and 
sloughed away, and became a discharging 
ulcer, half of the plantar surface bemg de- 
stroyed, that after six or seven weeks of 
treatment the foot showed no signs of 
heahng but that it would for a time 
partially heal and then break down again , 
that the left foot and part of the left ankle 
presented a diffuse process, which spared 
only the heel, that the uppermost por- 
tion of this process was characterized by 
dusky induration ivith no gross break in the 
contmmty of the epidermis, that over the 
antenor half of the foot, especially on the 
plantar surface and the medial portion of 
the dorsum, there was a large area of ulcera- 
tion, that the upper portion of the ulcera- 
tion was not continuous, but was made of 
pin-pomt to quarter-dollar sized ulcers, 
that these ulcers were irregular in outline 
and were not very superficial, that the 
bases were covered with a mild sero- 
purulent exudate , that on the plantar sur- 
face the ulceration was much deeper and 
that the entire antenor two-thirds of the 
foot was covered by one large ulcer, that 
the borders were very irregular and vaned 
m conformation from that of a defimtely 
punched-out border to a defimtely shehang 
border, that the base was covered with a 
purulent discharge, which was somewhat 
foul, that on the plantar surface and 
over the first metatarsal phalangeal articu- 
lation was a widely gaping incision, that 
there w as no definite capillary stasis in the 
surrounding skin, that there was con- 
siderable induration, that in the areas of 
unbroken skin surrounding the ulcers there 
was considerable i esiculation, which was 
both discrete and confluent, that the plain- 
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tally ran a part of a needle approximately 
one-fourth mch in length mto the bottom 
of his foot at the pomt just under the base 
of the great toe, that the plamtifF felt 
httle inconvemence and drove a truck 
thereafter for about four days, that 
during the four days no pam was felt and 
no inflammation or swelhng appeared, 
that the needle m the foot was felt only 
shghtly when pressure was brought to bear 
upon it, that there was no noticeable break 
in the skm at the place of the entry and the 
plamtiff wore his shoe and sock and con- 
tmued about his work m the usual manner 
for the four-day penod between Sxmday 
and Thursday mght, that on Fnday about 
9 30 m the mormng plaintiff consulted the 
defendant, a physician, that defendant 
took tivo x-ray photographs of the injured 
member in an attempt to determine the lo- 
cation of the foreign bodjs that thereafter 
defendant made an incision in plaintiff’s 
foot about one-half mch, under a local 
anesthetic, that the developed plate 
showed a good picture of the part and of 
the foreign body, that the defendant ex- 
posed the plaintiff’s foot to the x-rays there- 
after, usmg a fluoroscope, attempting to 
remove the needle for a penod of two hours 
or so, alternated between the fluoroscope 
and another operating table ivithout using 
the fluoroscope and that the wound was 
dressed and the plamtiff discharged, that 
the longest exposure on that occasion was 
approximately fifteen nunutes and that 
there was more than one fifteen-mmute ex- 
posure, that thereafter in approximately 
twelve or fourteen days the wound had 
healed to a large extent and had been dur- 
ing the time dressed every other day by the 
defendant, that there was no mfection on 
the foot at any other place except at the 
pomt of incision, that the defendant pro- 
nounced the foot sufficiently healed to 
jusbfy another attempt to locate and re- 
move the needle, that at or about 9 30 
in the mormng on or about Sept IS, 1925, 
the defendant mjected a local anesthetic 
mto the plamtiff's left foot and incised the 
foot on the top, between the great toe and 
the second toe, that the defendant at- 


tempted for approximately half an hour or 
less to remove the needle but failed, that 
at the tune that defendant was usmg a tube 
stand and the rays of the machine were 
penetrating the patient’s foot from the top 
noth the tube approximately ten or twelve 
inches from the foot, that at about ten 
o’clock defendant placed plamtiff’s foot 
under the x-ray usmg a Victor x-ray 
eqmpped with a Coohdge tube that the rays 
were coming out of the opening from the 
center of the tube and that the rays vere 
not filtered , that the tube was from eight to 
ten inches from the exposed member, that 
the defendant used a hand fluoroscope for a 
time, that the machme produced a clear 
picture of the foreign body, clear enough to 
enable a person to see the aperture m the 
head of the needle, that he contmued to 
operate on plamtiff’s foot for a penod of 
about twenty minutes after which time he 
changed the position of plaintiff and placed 
the foot before another tube and about ten 
mches distant therefrom , that the plaintiS 
was at that tune on what is known as a re- 
chnmg table and his legs placed so that his 
foot was between the tube and the fluoro 
scope, that defendant attempted to get 
hold of the foreign body with surgical m- 
strumeats contmuously with frequent in- 
terruptions of between two to five minutes 
and one of about twenty minutes until ap- 
proximately one o’clock m the afternoon, 
that plamtiff remamed on the operatmg 
table without mterruption with his left 
foot under the ray for a period of about 
three hours with the exception of mtervals 
of a few nunutes’ duration as above stated , 
that durmg all this time there was no pro- 
tectmg medium on plamtiff s foot — you 
may state, Doctor, whether or not m your 
opmion the exposure of the plamtiff’s foot 
to the x-ray m the manner mdicated was 
proper or improper? 

Mr F To which the defendant urges 
the premous objection That the form of 
the question is improper, that the question 
lacks elements suffiaent to scientifically 
answer the questions and, furthermore, the 
question is too long to be comprehended bj 
the jury 
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inches, is in continuous operation for three 
hours, will you state whether or not the 
tube would be functioning at the end of 
three hours? 

A I think not 

Q Using the factors of 4 milhamperes 
and 4-inch spark gap wth the rays passing 
from the top to the bottom, if a bum oc- 
curred, where would you expect to find that 
burn? On the top or the bottom of the 
foot? 

A The tube at the top of the foot ? 

Q Yes 

A We would expect the burn to show 
its greater effect on the top of the foot If 
it was exposed only on top, we would expect 
the greatest brunt of the exposure to ap- 
pear on the side of the foot toward the tube 
We would expect the bum to show its 
greater effect on the top of the foot 

Q The question was asked, could you 
give a 20-tmnute exposure with 4 milli- 
amperes and 4-mch spark gap for 20 min- 
utes — would it be any different from an 
exposure over a penod of 20 minutes 
that was intermittent and in which the 
fluoroscope was used and taken off? 

^4 Yes, it would be less severe accord- 
ing to the number of minutes you subtract 
from the actual exposure 

Re-dircct Exavnuahon by Mr G 

Q If the exposure was greater on the 
bottom of tlie foot, the fact it being equal, 
we would expect the greater endence of 
the burn to be on the bottom of the foot? 

^4 No The bottom of the foot stands 
much more x-rays than the top 

Q Supposing that the fluoroscope was 
placed on the slun or on the leg, the tube 
was placed back here and the rays pene- 
trating through the bottom of the foot of 
sufficient strength to give a good picture, 
could the person, if he were consaous and 
alnc, look through that side of the fluoro- 
scope and see the picture ^ 

4 1 he person whose foot was bemg ex- 
amined could not 

Q How many degrees of an x-ray bum 
arc tliere’ 

1 I think we usualh classify them in 


three classes first, shght redness, which 
persists for a comparatively short tune, 
which might be compared to the irritation 
of a sunburn, second, the type of bum 
where there is the production of bhsters, 
similar to what one gets from a hot water 
bum, thud, a deep bum, where the tissues 
lose their \atahty and remain in an un- 
healthy condition for a considerable length 
of time 

Q What IS the best treatment for an x- 
ray bum? 

A Well, that depends, of course, a great 
deal upon the seventy If it is very re- 
sistant, usually the getting nd of the tissues 
which do not heal and then covenng wuth a 
skm graft 

Q Would a skin graft on the foot in the 
conditions of the foot I haim desenbed and 
mdicated as being present in this case, be 
efficient? 

A According to the descnption you 
have given, I should think possibly not 

Q Why not? 

A Well, the essential feature of an x- 
ray bum is the fact that blood vessels are 
damaged — the small blood vessels — so that 
the acbon of the indmdual blood vessels is 
decreased — a decreased amount of blood 
to the parts If you have decreased ac- 
tion — no blood to the part — ^you don’t have 
the conditions then which are favorable for 
the making of a skin graft 

Q A skm graft would be more difficult 
on a large area than on a small area ’ 

A Yes 

Q Is there any cure for an x-ray bum 
of the degree you ha^ e desenbed as a third 
degree? 

A Well, if the blood vessels have been 
permanently damaged so there is an inter- 
ference in amount of blood and proper 
amount of nounshment, I don’t think there 
IS, without cutting down to the healthy 
tissues 

Q Dr Hicke}’’, jMr F asked you 
whether or not, if the rays, the current, was 
kept on for three hours wmuld be efficient, 
you answered that it wouldn’t because it 
would get so hot it would lose its efficiency, 
and I asked if, in the e\ ent of inten als the 
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tiff suffered excruaating pam of a burning 
sensation continuously, except infrequent 
interruptions when the pain would sub- 
side for a tune and would then recur, that 
there was no appreaable swelling of the 
injured member, no appearance of red 
streaks runnmg from the ulcerated area, 
that the plamtiff had a normal tempera- 
ture and felt no fever or sickness except 
the pain and suffenng described — with 
these facts m mind. Doctor, and assummg 
the description of the exposure in the pre- 
ceding question, you may state what, in 
your opmion, caused the condition on 
plaintiff’s left foot 

A I think the description which was 
just given would apply to an imtation 
from an x-ray exposure 

Cross Examivahon b^ Mr F 

Q Would the descnption just given by 
Mr S apply to any other disease than an 
ulcer from an x-ray burn ^ 

A I think some forms of chronic in- 
flammation might simulate that 

Q "WTiat do you mean by idiosyncrasy 
and its application m x-ray ? 

A Idiosyncrasy is recogmzed in science 
and as we usually understand applies to 
some people who are more sensitive to the 
exposure of x-ray, as some people are more 
sensitive to the action of the sun A physi- 
aan may follow out the estabhshed formula 
adopted by the profession for the x-ray and 
use all the proper factors calculated to be 
safe and proper and yet x-ray bums do oc- 
cur, because of idiosyncrasy 

Q Then it is a fact that a physician 
using ordinary care and skill and employ- 
ing the proper factors m x-ray as described, 
may nevertheless bum the patient ? 

A Yes, sir 

Q Dr Hickey, can a patient look at the 
tube, a layman, who is not accustomed 
to the x-ray room, looking at the tube and 
tell whether or not the x-rays are bemg 
emitted therefrom^ 

A Not with a Coohdge tube, because 
the x-rays are invisible to the unaided eye 

Q I will ask you if a pabent is placed 
m a reclinmg position and a Coohdge tube 


IS placed about fourteen inches ui front of 
his foot between the knees and the foot 
fourteen mches from the tube, the bottom 
of the foot up and a hand fluoroscope is 
held at the bottom of his foot, can the 
patient looking down in a vertical posibon 
and direction see the shadow that would 
be caused by a foreign object m the foot^ 
Can he see that shadow on the fluoroscopic 
screen^ 

A If I understand your question cor- 
rectly I think not, because he would be 
looking at the back of the fluoroscopic 
screen 

Q Assummg that the patient is m a re- 
chnmg position and the x-ray tube is placed 
in this position [illustratmg tube pointing 
away from patient] ? 

A Yes 

Q Fourteen inches away from the hot 
tom of his foot, then with the aid of the 
hand fluoroscope and the tube m this 
posibon, could the pabent back here [illus 
tratmg] see the object, the shadow of the 
object? 

A I do not thmk so 
Q Is it not a fact regarding the cumula- 
tive effect of x-rays, that 50 per cent of the 
rays’ effect disappear in three days after the 
exposure? 

A We figure that 50 per cent of it is lost 
toward the end of the first week 

Q Isn’t it a fact that perhaps 94 per 
cent of it is enfarely gone at the end of 1 ( 
days? 

A The average pabent, yes, I would say 
so 

Q Suppose, Dr Hickey, that a pabent is 
subjected to the x-ray at a target distance 
of ten or twelve inches and assummg a 
spark gap of 4 inches and of 5 milliamperes 
and that the exposure is continuous for two 
hours, when would you expect the pnmar}’’ 
erythema to develop, if one developed ^ 

A We would expect it to de\ elop some 
bme withm the first 24 hours 

Mr G That is mth a tuo-hour ex- 
posure? 

Mr F Yes, two-hour exposure 
Q Dr Hickej , if a Coohdge tube using 
a nuUiamperage of 4 and a spark gap of 4 
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fluoroscope to locate foreign bodies in a 
patient’s foot? 

.4 It IS 

Q During such fluoroscopic examina- 
tions, are the x-rays filtered’ 

^ Usually they are not filtered or only 
lightly, slightly filtered 

Q Suppose, Doctor, that, using the fol- 
lowing factors, 4 milhamperes of current, 
4-inch spark gap, at a distance of 14 inches 
for a period of 6 minutes, you may state 
whether or not that would be the custo- 
msxy and ordinary practice 

A I would say that that would be the 
customary and ordinarj^ practice and safe 
if used once 

Q Would it be more or less than the 
ordmarj'- practice and would it produce a 
burn on an ordmary mdividual ’ 

4 It would be givmg or applying less 
than what is the ordmary practice, de- 
adedly less That amount of x-rays would 
not produce what you are pleased to call a 
bum, but what we prefer to call a dermati- 
tis, on the skm of an ordinary mdiindual 
Q Doctor, what do you mean by idio- 
syncrasy to x-rays? 

A Certam people are hypersensitive to 
the x-rays, just as some people are more 
sensitive than others are to the sunlight, 
the rajs of the sun Some people tan 
while others bum when exposed to the 
direct raj'^s of the sun That unusual tend- 
encj’- to burn is what we call idiosyncrasj’^ 
in this particular situation It is one form 
of idiosjmcrasj'- We have other forms of 
idiosvncrasies hke those m regard to foods, 
drugs, and other tilings 

Q Is there any waj" by which you maj"^ 
determine beforehand if a person has this 
idiosjTicrasy to the x-rays’ 

4 No, there is no knonn waj"^ to deter- 
mine the presence of idiosyncrasy to x- 
rajs or any other agent, brfore or in ad- 
\ ance of a test 

Q AVould j"ou expect a reaction or bum 
until the use of the x-ravs if the factors just 
giien jou vcre used’ If not, hoii iiould 
^ou explain the occurrence of a reaction’ 
Discuss it m j'our owm i\ ai so that we maj^ 
learn about it 


A With the exposure for which you 
stated the factors, I do not see how a reac- 
tion m the nature of a dermatitis could oc- 
cur, except m the presence of the most ex- 
treme and violent idiosyncrasy If such a 
thin g did occur, it would be due to idiosyn- 
crasy, which IS the unusual effect of the 
x-rays (in this instance) upon an individual 
who IS particularly susceptible to these 
rays 

Q Doctor, if the hand of one indmdual 
and the foot of another were exposed to 
the same factors and under the same condi- 
tions, and at the same time, which, if 
either, would be burned first or most? 

A If it was the back of the hand and the 
top or dorsal surface of the foot, the effect, 
if both persons were normal, would be the 
same It would be identical if they both 
had equal sensitivity to the x-rays On 
the other hand, if the back of the hand and 
the sole or plantar surface of the foot were 
exposed under the conditions you de- 
scnbed, the sole of the foot would be far 
less likely to be affected, because the sole or 
plantar surface of the foot wiU tolerate 
about three or four times the amount of 
x-rays — in an ordmary individual — than 
will the back of the hands or the top or 
dorsal surface of the foot If now, the foot 
showed evidence of irritation or dermatitis, 
under the conditions you stated, I would 
unqualifiedly say that the owner of the 
foot had a defimte hypersensibvity or idio- 
sjmcrasy 

(2 If a patient is placed m a reclming 
position on a table such as this one and the 
foot is held m front of the x-ray tube and 
the doctor is at the plantar surface of the 
foot and the factors are 4 miUiamperes of 
current, 4-mch spark gap, 14-mch distance 
and the doctor studies the condition of 
the foot by the use of a hand fluoroscope, 
j'ou may state whether or not the patient 
on the table could see the object, the for- 
eign body in the foot or the shadow of a 
foreign body present m the foot 

The man on the table — the patient — 
certainly could not see the object m the 
foot 

Q \Wiy’ 
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tube was turned off for two to five minutes 
at a tune, it would cooP 
A Yes, It would cool if it was off for five 
minutes, I think 

Q How would you compute the total 
exposure for half a day, with the tube mter- 
mittently hghted and off ^ 

A In computmg the total exposure for 
half a day or any other penod, we would 
deduct the number of minutes which the 
tube was not on and consider the dosage to 
be the sum of the mmutes it was on 

Q So, regardless of the mtervals, if 
the tube was on, actually penetrating the 
foot for a period of tune and then at rest 
for an hour and another exposure for a 
certain length of time, you would add the 
two exposures together to determine the 
effect of the x-rays on the member? 

A Yes, if the stance or sittmg occupied 
a total time of less than half a day Con- 
sidering the total exposure withm half a 
day would not make much difference 

Re-cross Exannnahon 

Q Have you ever produced an x-ray 
bum in a diagnostic procedure ? 

A In our department, we have had 
evidence of an irritation in diagnosbc 
work on a patient under my observation 
We had one case of a Fihpmo who had had 
a senes of dental x-rays made, the exposure 
which was over each area was ten seconds 
and that was followed by a very distinct 
tanmng of the skm, which subsided When 
the Coohdge tube first came out, I had a 
bum of the second degree, which lasted 
about two weeks The Coohdge tube was 
pretty new m those days I was very much 
surprised that I would get a bum 

Q Assummg, Doctor, that a physician 
had used the followmg factors 4 milh- 
amperes, 4-mch spark gap, 14-mch dis- 
tance for a penod of SVa mmutes, would 
you sav whether or not that would con- 
form to the usual and ordinary pracbce? 

A Yes, that conformed mth the limit of 

<2 A doctor, therefore, usmg these fac- 
tors for that length of time would be usmg 
the ordinary care and skill ? 


A Yes, sir 

<2 Suppose a patient were exposed on 
the 4th of September and the pictures 
were taken and a little fluoroscopic work 
was done, and then on the ISth of Septem- 
ber, 14 days later, the foot showmg no eryth- 
ema, no tannmg, would he be justified ui 
subjectmg the patient to further radiation 
if he deemed it necessary? 

A Yes 

0 If on this second exposure on Septem- 
ber ISth, the foot showmg no reacbon, the 
assistant would hold the patient's foot 
under the fluoroscope for the durabon of 
the operabon, his fingers bemg withm the 
exposure to the x-rays and his fingers would 
not be at all burned and the reaction oc 
curred on the foot, what would be your 
opimon as to whether or not the foot re- 
ceived an x-ray bum ? 

A Well, if the hands of the assistant 
were equally m the field m which the foot 
was, we would expect the hands to show 
endence of imtabon if the foot did 
Q The hand would be burned as quick 
as the foot? 

A If it received the same amount of 
rays, yes 

Witness was excused 
The mcongrmbes and repeated contra- 
dicbons m the hypothetical quesbons are 
so evident at this time (and were at the 
tune of the tnal) that any one can readilj 
see that they were trymg to pull the wool 
over good old “Pop’s” ej'es He was far 
from well at the bme, and even then agreed 
ivith what the holdings of the defendant 
claimed 

I was put on the stand for the defendant, 
and, after bemg qualified, tesbfied as fol- 
lows - 

Q Are you acquainted mth the practice 
of medicme and the use of the x-rays in the 
removal of foreign bodies in localibes such 
as this and adjoinmg cities ’ 

A I am 

Q Is it customar)^ and the ordmarj" 
practice m abes of this size to use the 

• Not because of its importance but in order to 
place the c\ndence cicarb before the reader mj testi 
mon\ IS quoted lerbatim from the transenpt 
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ure of the distance the electnc spark wll 
jump m air, at different voltages When 
we talk about a 4-inch spark gap, we mean 
that distance between two moderately 
blunt pomts A current that will exactly 
jump across a 4-inch spark gap at sea level 
and normal barometric pressure, is pro- 
duced by a certain voltage of current 
The voltage that will just jump across a 
4-mch spark gap will not jump across a 5- 
or a 6-mch spark gap It requires a higher 
voltage to jump greater distances, and less 
voltages to jump shorter distances 

Q Assuming, Dr Trostler, that an x-ray 
exposure is made to a patient, m a reclining 
position from the dorsum of the foot, the 
x-rays passing from the dorsum of the foot 
toward the plantar surface If a reaction 
occurred or a dermatitis occurred, state 
if the dorsum or the plantar surface would 
first be affected 

A The top of the foot, the dorsal sur- 
face The part of the foot that is nearest 
to the x-ray tube, certamly 

Q Assuming that you would use the 
factors of 4 milhamperes, 4-inch spark gap, 
and 1 4-mch distance for a penod of one 
hour and thirty minutes, would you expect 
a dermatitis’ 

A I certainly would, a good one — or 
perhaps we better say a bad one 

Q When would you expect the derma- 
titis from such an exposure to first endence 
itself’ 

4 Anywhere from 24 to 96 hours, prob- 
ably within 48 hours A delayed reac- 
tion might occur a httle later, but almost 
certamly mthin 48 hours 
Q Is an x-rav bum produced by heat> 

4 No, it is not 
Q Is it a chemical bum ’ 

A Chemical in the sense that light is a 
chemical, only 

Q Explain as you understand an x-ray 
burn, tliat is what way the x-ravs produce 
the bum 

-4 That IS rather difficult to do, m laj 
language Let us liken the x-rays to that 
portion of the sunlight that produces a 
sunburn The pnncipal part of the burn- 
ing ravs of sunlight arc the ultra-Molet 


rays All forms of hght, either ultra-violet, 
infra-red, x-rays, or other light are vibra- 
tions of ether, waves of ether, and the only 
difference between the hght or photo- 
chemical rays, the ultra-violet rays, the 
infra-red rays, and the x-rays is in the 
length of their waves Now, the ultra- 
violet rays of the sunlight are identical 
with certam ultra-violet rays which may 
be produced artificially, by means of an 
electric arc or by other means These 
produce sunburn if caused by the sun and 
ultra-violet burns if produced by the arti- 
ficially produced ultra-violet light The 
x-rays produce the same sort of bums, 
but ivithout heat This is because they 
are of themselves cold hght or cold waves 
of the ether Some of these so-called 
x-ray bums are almost exactly like a sun- 
burn, while otliers, of the more severe type, 
produce much more destmction of the 
tissue than do the burning waves from 
sunhght or the artificially produced ultra- 
nolet rays Neither the so-called burn 
from the ultra-violet, the sunhght, or the 
x-rays are tme burns Tme bums are pro- 
duced by heat, either dry or moist, but 
always heat The skin injury caused by 
corrosives or escharotics are more nearlj'- 
like the so-called bums that we have pro- 
duced by hght m its different forms 

Q Could we deterrmne whether or not 
an x-ray exposure was proper if we had 
only two factors given > Only time and 
screen-target distance^ 

A It would be impossible to determine 
Four factors are necessary 

Q And unless you have at least three 
of the factors, you cannot determine the 
other’ 

A If you give me three of the factors, 
I could determine the fourth factor to 
produce the effect I wanted, if that is what 
you mean 

Q But if you had only time and dis- 
tance of the object from the target given 
you, you could not determme the spark gap ’ 

A Absolutely not, any more than you 
could tell the pnee of wheat if you knew 
that lemons were selhng at thirty cents a 
dozen 
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A Because the fluoroscope would be 
between the foot and the doctor who was 
ustng it, and the \-ray tube would be be- 
tween the patient and his own foot The 
image of the foot, in order to be seen upon 
the fluoroscopic screen m the hand fluoro- 
scope, must be betn'een the Y-ray tube and 
the eyes of the examiner, and unless these 
relations prevail and are present, the foot 
or the foreign body cannot be seen on the 
screen m the fluoroscope Furthermore, 
with the hand fluoroscope, such as that 
one on the table, no one except the person 
usmg it can see the shadow m the fluoro- 
scope If you will hand me that fluoro- 
scope, I will demonstrate more clearly what 
I mean 

il/r <7 I think that is admitted The 
defendant admits that 
il/r F For the purpose of information 
for the jury, I would like the witness to 
show It 

il/r (7 We admit he couldn't see it 
]\Ir F But he testified that he did see it 
Witness The image of the object be- 
tween the x-ray tube and this fluoroscope is 
seen on the fluorescent screen on the m- 
side of this funnel-shaped mstrument In 
order to see that image or shadow of the 
object the eyes of the obsen^er must be m the 
dark That is why the small end is fitted 
with black fur, to shut out extraneous light 
If now, the x-ray tube ivas energized, I 
held my hand agamst the large end of this 
funnel and held the fluoroscope to my eyes 
[mdicatmg], I could see the shadow of my 
hand, particularly the bones of my hand 
on the fluoroscopic screen mside of the 
large end of this funnel-shaped box which 
we call a hand fluoroscope, but no other 
hvmg person could see the shadow of my 
hand or the bones in it, no matter where or 
in what situation or position he stood or 
laid Do I make it clear ^ 

Q Can anybody look at a Coohdge 
tube and determme if x-rays are being 
emitted from it ^ 

A Not from the side 
Q The x-raj^s are mnsible^ 

A They are mnsible 
Q The fact that the filament is hghted 


mdicates nothmg if the x-rays are not 
bummg^ 

A The fact that the filament is lighted 
indicates that the x-rays can be produced if 
the high tension cuirent is turned on to the 
tube If the filament is not hghted, no x- 
rays can he produced m the tube 

Q Dr Trostler, how are x-rays pro- 
duced? 

A The production of the x-rays is a 
complex process, not readily understand- 
able except by those tramed especially m 
that branch of phj^sics I ivill do my best 
to make it clear The Coohdge tube is a 
special form of vacuum tube, of which that 
one on the table is an example In order to 
produce x-rays tiro different electncal 
currents must be passed through it at the 
same tune A low voltage current — usu- 
ally about 12 volts — enters the tube at 
the one end, the cathode end, and is passed 
through the filament The filament is a 
coil of tungsten ivire, which becomes hot 
because of the passage of the low tension 
current, just as does the filament m our 
ordmary mcandescent lamps Now, while 
the low voltage current is heating — fight- 
ing — the tungsten filament, a high tension 
current is passed through the tube and 
x-rays result The passage of the low ten- 
sion current is partly for the purpose of 
heating the bulb of the tube, or, rather, 
the vacuum of the tube, and the fight 
from the filament acts as a track for the 
electnc ions to pass from the heated 
cathode — the filament — tonard the anode 
or other termmal inside of the tube, where 
the x-rays are produced by the impact — the 
striking agamst— of the ions or cathode 
stream on the anode of the tube The 
anode or target of the tube is the hea^y, 
solid structure m the middle of the bulb of 
the tube, from which the x-raj^ pass out- 
ward from a central point, toward the half 
of the tube, all passing m straight fine 
away from the focal spot, which is the spot 
where the cathode stream is focussed 
Q Now tell us, Doctor, uhat is meant 
by the spark gap of an exposure’ 

A The spark gap or, as it is sometimes 
called, the equi\ alent spark gap, is a meas- 
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stances where the feet are hea\aly cal- 
loused, more than four times as much \- 
rays as wll the dorsal surface or top of the 
feet 

Q Would GO miUiampere-mmutes, 4- 
mch spark gap at a distance of 14 inches 
unfiltered, be a safe dose to the top of the 
feet^ 

4 That amount of x-rays would be 
bordenng on the danger hne, and I would 
not admmister that amount under ordinar}-- 
circumstances 

Q If you did give that much and there 
was no reaction m two weeks, would jmu re- 
peat it ^ And when ^ 

A If there was no reacbon in two 
weeks, at the end of fourteen days, it would 
be safe to repeat it It would be safe to 
give another exposure If there was reac- 
bon, I would not give another exposure un- 
bl the reacbon had subsided If it was a 
first degree reacbon, it would subside m a 
few days If it was a second degree reac- 
tion, where blisters had formed, and peeling 
of the outer skin, it might take a couple 
of weeks for it to subside 

Q What is the treatment for third de- 
gree x-ray bums? 

A The treatment we are usmg for third 
degree roentgen dermabtes in Chicago is 
to completely excise the ulcer area as early 
as possible, cut out the burned area, and 
let it granulate a little while and then 
transplant skin to the granulabng area 
Q How many third degree burns have 
you seen on the plantar surface of the feet? 

.4 I never saw a third degree x-ray 
bum on the soles of the feet 

Q Do you see many x-rays bums? 

A We see numerous bums 
Q Have you eier attended any other 
medical school than the one you named 
M hen you w ere qualified ? 

4 I have Several 
Q Are tlie x-rays dangerous to handle ’ 

.1 In the hands of one familiar mth the 
use of the x-rays they are not dangerous, 
but tile} are dangerous in bie hands of 
persons not familiar mtli them, exact!} 
as arc manr of the things which ne as 
physicians handle dail} Morphine and 


strychnine are dangerous to handle, but we 
use and handle them constantly 

Re-direct Examination {Questions 
omitted for brevity ) 

No person should attempt to use the x- 
ray unless he understands it 

Under certain conditions we may at- 
tempt to get an erythema m the use of the 
x-rays m the treatment of disease 

Under the best conditions and the best 
circumstances, some persons receive x-ray 
bums beeause of an idiosyncrasy, and 
there is no way known that will prevent it 

I cannot conceive of an mstance m 
which proper surgical treatment would not 
be the adnsable thing to do m a resistant 
third degree burn 

Re-cross Examination {Questions 
omitted for brevity ) 

The last bum I saw was on the back of a 
woman, just above the hip bones, m the 
pelvic region 

Any part of the body is susceptible 

I have seen bums on the neck I have 
seen bums on the face and on the abdo- 
men 

After excising the bum, the graftmg of 
skin is a recognized treatment It is often 
done 

It is not so liable to break down again 
if skm IS grafted on the burned area, as it 
would be unhable to heal 

Yes, quite a number of the pioneers have 
died because of their mjunes Some of 
these, like Wolfgang Fuchs, of Chicago, 
Dr Myran Kassabian, of Philadelphia, 
and others, had skm grafted on then hands, 
and even after that, they had to have their 
hands amputated One man had about 
twenty operations, and then had to go, at 
the end 

Yes, I speak with a great deal of 
feeling, because so many of these men who 
began the use of the x-rays at about the 
same time as I did, are gone, while I have 
practically no eindence of injury from the 
rays, simply because I was luck}' enough 
to receive a slight acute bum early and 
from it, realized that we were handhng 



462 


RADIOLOGY^ 


Cross ILxamtnakon 

Q Would it help you any to know that a 
good impression was produced on the 
fluoroscopic screen? 

A Yes 

Q Now, Dr Trostler, assummg that the 
x-rays were penetratmg through the bot- 
tom of the foot for tYvice as long a tune as 
through the top of the foot, and also after 
the rays penetrated through the dorsum 
and there was a bum, would you expect 
the bum to be both top and bottom, if the 
exposure was too great, assummg the 
strength of the current as hfr F has desig- 
nated m his question ? 

A The bottom of the foot will tolerate 
about three times as much x-rays as will the 
top of the foot That is also true of the 
palm of the hand, as well as the sole of the 
foot, due to the peculiar form of the skin 

Q You mean the outside, the epidermis? 

A I mean the palms of the hands and 
the soles of the feet Both of these have 
epidermis , but the bottom of the feet and 
the mside of the hands receiving radiation 
from an x-ray tube will tolerate approxi- 
mately three tunes what the backs of the 
hands and the top or dorsum of the feet 
Now, if the top of the feet received a cer- 
tam amount of radiation, within safe 
limits, the bottom or soles of those same 
feet will tolerate about three tunes as 
much radiation of the same quahty, with- 
out mjury, imder the same arcumstances 
and conditions 

Q Assmmng that there were exposures 
upon both top and bottom, that there was 
a 15~minute exposure contmuous, that is, 
time mmutes, and the distance of 14 
mches with a 4-milhampere current and 4 
inches spark gap, and exposure from the top 
was 15 mmutes? 

A At what distance ? 

Q A Id-mch distance, and the exposure 
from the bottom was 30 mmutes, or say 
50 mmutes, with mten^als of from two to 
five mmutes and would that dosage produce 
a bum on the bottom of the foot as well as 
on the top’ 

A Your interjection of internals of from 


two to five mmutes makes the quespon 
xmanswerable by me 
Mr G We will strike that out Say 
there were no mtervals 
A There would probably be a bum on 
the top and on the bottom of the foot, 
under those conditions 
Q Under the conditions just descnbed, 
could the patient see the foreign body m his 
foot? 

A If the x-rays were passing from the 
bottom of the foot toward the top of 
the foot, the fluoroscope bemg placed near 
the shm bone, with the room darkened, he 
might be able to see the bones of his foot 
and if his eyes were good enough to seei 
fragment of a needle at that distance he 
imght see it on the fluoroscopic screen, if 
that screen were not covered by some other 
matenal or object If he had the fluoro 
scope to his eyes the distance from the foot 
to Ins eyes would cause enormous magnifi 
cation of the shadows upon the screen, 
and he would probably be unable to recog- 
nize anything 

Q Would you expect a 15-imnute ex- 
posure at the distance given to produce an 
x-ray burn ? 

A At the voltage, milhamperage, and 
distance just given, I would 
Q An exposure of 32 railhampere-mm- 
utes will produce an erythema at 14 inches? 

A I am unable to answer until or unless 
you give me the thud factor 
Q What is that’ 

A The spark gap or voltage 
Q Four-inch spark gap, according to 
the evidence m this case — it will produce 
an erythema? 

4 I say that it mil not produce an 
erythema 

Q On what authonty ’ 

A My own I am an authontv I am 
the authonty to back it up 
Q Do you know Dr Hickev? 

A I do I know Dr Hickev and haie a 
very high regard for him 

Q You say that the bottom of the feet 
mil stand more \-rays than the top^ 

A The bottom or soles of the feet mil 
tolerate more than thnce and in some in- 
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stances where the feet are heawly cal- 
loused, more than four times as much v- 
rays as unll the dorsal surface or top of the 
feet 

Q Would 60 milhampere-mmutes, 4- 
inch spark gap at a distance of 14 inches 
unfiltered, be a safe dose to the top of the 
feet^ 

A That amount of \-rays would be 
bordenng on the danger hne, and I would 
not adnumster that amount under ordinarj"- 
arcumstances 

Q If you did give that much and there 
was no reaction m two weeks, would 3 ^ou re- 
peat it ’ And when ^ 

A If there was no reaction in two 
weeks, at the end of fourteen days, it would 
be safe to repeat it It would be safe to 
give another exposure If there was reac- 
tion, I would not give another exposure un- 
til the reacbon had subsided If it was a 
first degree reacbon, it would subside in a 
few daj's If it was a second degree reac- 
bon, uhere blisters had formed, and peeling 
of the outer skin, it might take a couple 
of weeks for it to subside 
<3 What is the treatment for third de- 


gree x-ra}^ bums? 

■1 The treatment we are using for third 
degree roentgen dermabtes in Chicago is 
to completely excise the ulcer area as early 
^ possible, cut out the burned area, and 
let It granulate a little while and then 
bansplant skin to the granulabng area 
Q How many third degree bums have 
5 ou seen on the plantar surface of the feet? 

4 I nei er saw a third degree x-raj’’ 
bum on the soles of the feet 
Q Do you see many x-ra}’’s bums ? 

4 We see numerous bums 
Q Have you ever attended any other 
veal school than the one you named 
'\iicn vou were qualified? 

4 I have Sei^eral 

Q Are the x-ravs dangerous to handle ? 
lion f l^^nds of one familiar mth the 
but ^1 '"■^ays the} are not dangerous, 

'ey are dangerous in the hands of 
rsons not fannhar mtli tliem, exacti} 

‘ are mani of the things which we as 
Pnisicians handle daily Morphine and 


strj'^chmne are dangerous to handle, but we 
use and handle them constantly 

Re-direct Examination {Questions 
omitted for brevity ) 

No person should attempt to use the x- 
ray unless he understands it 

Under certain conditions we may at- 
tempt to get an erythema m the use of the 
x-rays in the treatment of disease 

Under the best conditions and the best 
circumstances, some persons receive x-ray 
burns because of an idiosyncrasjq and 
there is no w'ay known that will prevent it 

I cannot conceive of an instance in 
which proper surgical treatment would not 
be the adnsable thing to do in a resistant 
third degree bum 

Re-cross Examination {Questions 
omitted for brevity ) 

The last bum I saw was on the back of a 
woman, 3 ust abox’-e the tup bones, m the 
pehne region 

Any part of the body is susceptible 

I have seen burns on the nedt I have 
seen bums on the face and on the abdo- 
men 

After excising the bum, the grafting of 
skin is a recognized treatment It is often 
done 

It is not so liable to break down agam 
if skm IS grafted on the burned area, as it 
would be unliable to heal 

Yes, qmte a number of the pioneers have 
died because of their mjunes Some of 
these, like Wolfgang Fuchs, of Chicago, 
Dr Myran Kassabian, of Philadelphia, 
and others, had skm grafted on then hands, 
and even after that, they had to hax'e then 
hands amputated One man had about 
twenty operations, and then had to go, at 
the end 

Yes, I speak with a great deal of 
feeling, because so many of these men who 
began the use of the x-rays at about the 
same time as I did, are gone, while 1 have 
practically no exndence of injury from the 
raj'^s, simplv because I was lucky enough 
to recene a shght acute bum early and 
from It, realized that we were handling 
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something that did things to us, if we were 
not careful 

Re-dtrect Exaimnahon {Answers 
only, for brevity ) 

To detemune the three degrees of a 
bum — and the \-ray bum is likened to 
other bums for the purpose of classification 
we classify them into first, second, and 
third degree bums, but there is no sharp 
or defimte demarcation between any two 
of the three degrees First degree burns 
consist of an erythema or reddenmg of the 
skin, similar to a shght over-exposure to 
the sun, wherein the capillaries of the 
skin — the small blood vessels in the skm — 
become dilated and permit of a larger 
amount of blood to show through These 
same small blood vessels are dilated and 
produce the red color m the skm when a 
bashful person blushes The only great 
difference between a first degree bum of 
the milder t}'pe and a blush is that the 
blush disappears quickly while the first 
degree bum lasts from a few hours to a 
few days This reddemng stops short of 
blistenng A second degree bum is from 
the point of mere reddenmg to bhstering 
or the formation of blebs, such as are some- 
times seen in a severe sunburn The sun- 
burn never gets beyond the second degree 
A third degree bum is a deeper bum and 
consists as a mle of destruction of the skin 
and injury to the underlying tissues 
These bums, or, as we prefer to call them, 
dermatites, when they are produced by 
the x-rays, usually pass through the three 
stages or degrees if they finally become 
third degree dermatites, but the mterval 
occupied by the first or second degrees 
may be so short that these are not obsen^ed 
Sometimes the third degree burns do not 
appear until quite late, in what we call a 
delayed reaction, but they never appear 
as a third degree bum from the beginmng 
There is always itching, stmging, and red- 
ness first 

Dr M J Hubeny was next put on the 
stand and testified substantially the same 
as the ivnter and at the close of the case, all 
concerned felt that m the spirit of simple 


justice, the jury would find for the defend- 
ant physiaan, ivithout leavmg their seats 
All of the x-ray and pathological testi- 
mony exonerated the defendant physician 
when his — the defendant’s — figures were 
taken mto consideration The only realh 
damagmg testimony was based upon the 
surgeon’s pre-operative diagnosis, which 
waslaterdisprovenbyDr Warthm’s micro 
scopic report, and the testimony of Dr 
C C Croy, but the jury, evidently be- 
cause the plaintiff had lost his foot and leg, 
brought in a verdict for the plaintiff with 
damages m the amount of ?15,000 
The verdict was so obiuously a flagrant 
miscarriage of jusbce that a motion for a 
new tnal was immediately made This 
was demed, and the case was appealed to 
the Michigan Supreme Court, where the 
judgment of the lovrer court was "reversed 
and a new tnal granted ’’ Because this 
Supreme Court decision contams much 
that IS important and instructive, it ml! be 
quoted entire 

“Before the Entire Bench" 

“This action was brought to recover 
damages for alleged malpractice by a 
physician m the use of the x-ray 

"Plaintiff stepped on a needle and it 
broke off in his foot Defendant treated 
him and, plaintiff claims, so burned his 
foot in a negligent use of x-rays as to cause 
him great pain and suffermg and the ulti- 
mate loss of his left foot, by necessary am- 
putation, about ten inches above the ankle 
A jury awarded plaintiff ‘^15,006 damages 
Defendant renews by ivnt of error 

‘At the close of plaintiff’s proofs, de- 
fendant moved for a verdict m his favor 
The court denied the motion The motion 
was m the nature of a demurrer to the 
evidence and, m renemng the denial, 
we must accord the testimony centy and 
give it probative value mthm the hmits of 
e\ery reasonable inference the jurj^ could 
draw therefrom We find no error in the 
demal of the motion At the close of the 
proofs defendant again moved for a di- 
rected v^erdict The motion was denied 
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We thuik the ewdence presented an issue 
of fact for the jur)"^ 

“At the tnal long hypothetical ques- 
tions were asked expert mtnesses by plain- 
tiff’s attorney, and counsel for defendant 
allege error in overruling their objections 
thereto It is insisted that the questions 
did not state saentific facts essential to be 
considered in giving an opinion The ex- 
perts seemed able to answer without the 
parbcular factors assserted and, we think, 
the assumed facts in the questions justified 
the rulings A hypothetical question was 
asked one expert and he was requested to 
state whether or not, in his opinion, the 
exposure of plaintiff’s foot to the x-ray m the 
manner indicated was proper or improper 
The expert answered T would say it is 
highly improper 

“The court overruled the folloiving ob- 
jecbon 

“The question invades the proinnce of 
the jury, that the question is too long and 
improper to be understood by this jury 
that it assumes saentific facts which are not 
in evidence without which it is impossible 
to intelligently answer the question ’ 

“The standard of care, skill, and dih- 
gence requued by an x-ray operator is not 
fixed by the ipse di\it of an expert but by 
the care, skill, and dihgence ordmanly 
possessed and exerased by others in the 
same hne of practice and work in srrmlar 
locahties We pass the form of the ques- 
tion and the nature of the answer and hold 
that there was no reversible error, for the 
reason that the question was based on the 
testimony of tlie plaintiff relative to the 
pcnod he was exposed to the x-ray and 
which, if true (and had to be accepted as 
true bj the expert), stated an exposure for a 
period even ^e merest tjTo would know 
\ias improper, and (t\ery mtness, including 
defendant, said such a dosage would have 
been improper Defendant denied any 
such dosage It should be remembered 
that an expert intness, in answermg a hy- 
pothetical question must accept as true 
c^^ asserted fact stated therein, but the 



jury cannot consider the answer of the ex- 
pert unless they find that the emdence es- 
tabhshes the truth oi all such asserted 
facts If the hypothetical question goes 
beyond the evidence, it defeats itself and 
affords an excellent opportimity for argu- 
ment before the jury to that effect In 
considering a challenged hypotheUcal ques- 
tion ive can gice no thought to the weight of the 
testimony for, if there is any competent testi- 
mony supporting the asserted facts, the ques- 
tion goes to the jury Plaintiffs case rested 
upon the charge of negligence on the part of 
defendant in administering an excessive dos- 
age and depended in the mam upon his own 
testimony The doctrine o/“resipsaloqmtur’’ 
IS not recognized in this State and, therefore, 
pi oof of the burn was no proof of defendant’s 
negligence [author’s itahcs] Plaintiff had 
the burden of showing that he suffered an 
x-ray burn, occasioned by an overdosage or 
exposure to his foot, and that such hap- 
pened because defendant failed to exercise 
the reasonable and ordinary care, skill and 
dihgence possessed by others in the same 
hne of practice and work in similar locali- 
ties 

"The endence discloses that x-ray burns 
do occasionally occur in the ordinary'' course 
of exposures and m spite of the highest dili- 
gence and skill to prevent them, the reason 
being that persons of a certain type and 
temperament are susceptible to a bum, 
while persons of a different type and tem- 
perament, under tlie same cucumstances, 
mil not suffer a burn It also appears that 
this idiosyncrasy cannot be determined 
before or during the tune of exposure but 
is manifested onlv b} subsequent develop- 
ments Plaintiff assumed the nsk of a 
bum from a proper exposure to the x-ray 
and defendant incurred the habihty to re- 
spond in damages if the bum was occa- 
sioned by his negligence 

“There exists for the guidance of the 
operator of an x-ray machine certam for- 
mulae Plaintiff claimed his foot was ex- 
posed to the x-rays for two hours and a half, 
except for short intermissions The x-rai', 
in this instance, n as not for treatment but 
to locate the needle m plaintiff’s foot and to 
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sometlung that did things to us, if we were 
not careful 

Re-dnect ExannnaUou {Answers 
only, for breotiv ) 

To determine the three degrees of a 
bum — and the x-ray burn is Idcened to 
other hums for the purpose of classification 
we classify them mto first, second, and 
third degree bums, but there is no sharp 
or definite demarcation between any two 
of the three degrees First degree burns 
consist of an erythema or reddenmg of the 
skin, sundar to a slight over-exposure to 
the sun, wherem the capiUanes of the 
skin — the small blood vessels in the skm — 
become dilated and permit of a larger 
amount of blood to show through These 
same small blood vessels are dilated and 
produce the red color m the skin when a 
bashful person blushes The only great 
difference between a first degree bum of 
the milder type and a blush is that the 
blush disappears quickly while the first 
degree bum lasts from a few hours to a 
few days This reddenmg stops short of 
bhstermg A second degree bum is from 
the point of mere reddemng to bhstermg 
or the formation of blebs, such as are some- 
times seen m a severe sunburn The sun- 
burn never gets beyond the second degree 
A third degree bum is a deeper bum and 
consists as a rule of destruction of the skm 
and mjury to the underlying tissues 
These bums, or, as we prefer to call them, 
dermatites, when they are produced by 
the x-rays, usually pass through the three 
stages or degrees if they finally become 
third degree dermatites, but the interval 
occupied by the first or second degrees 
may be so short that these are not obserx ed 
Sometimes the third degree burns do not 
appear until qmte late, in what we call a 
delayed reaction, but they nexer appear 
as a third degree bum from the beginnmg 
There is always itching, stmgmg, and red- 
ness first 

Dr M J Hubeny was next put on the 
stand and testified substantially the same 
as the writer and at the close of the case, all 
concerned felt that m the spint of sunple 


justice, the jury would find for the defend 
ant physician, without leaving then seats 
All of the x-ray and pathological testi- 
mony exonerated the defendant phj'siaan 
when his — the defendant’s — figures ii'ere 
taken into consideration The only realli 
damagmg testimony was based upon the 
surgeon’s pre-operative diagnosis, which 
was later disproven by Dr Warthm's micro 
scopic report, and the testimony of Dr 
C C Croy, but the jury, exidently be 
cause the plamtiff had lost his foot and leg 
brought in a verdict for the plamtiff with 
damages m the amount of §15,000 
The verdict was so obviously a flagrant 
miscamage of justice that a motion for a 
new trial was immediately made This 
was denied, and the case was appealed to 
the ^lichigan Supreme Court, where the 
judgment of the lower court was “reversed 
and a new trial granted ’’ Because this 
Supreme Court decision contains niucli 
that is important and mstructive, it ivill be 
quoted entire 

"Before the Entire Bench" 

“This action was brought to recover 
damages for alleged malpractice by a 
physician in the use of the x-ray 

“Plamtiff stepped on a needle and it 
broke off m his foot Defendant treated 
him and, plaintiff claims, so burned his 
foot in a negligent use of x-rays as to cause 
him great pam and suffermg and the ulti 
mate loss of his left foot, by necessarj' am- 
putation, about ten inches above the ankle 
A jury awarded plamtiff S15,00f) damages 
Defendant reviews by wnt of error 

“At the close of plaintiff's proofs, de- 
fendant moi^d for a verdict m his favor 
The court denied the motion The motion 
was m the nature of a demurrer to the 
evidence and, m receiving the denial, 
we must accord the testimony centy and 
give it probative value withm the hmits of 
every reasonable mference the jury could 
draw therefrom ITe find no error m the 
denial of the motion At the close of the 
proofs defendant again moved for a di- 
rected verdict The motion was denied 
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in arguing this case made the statement 
from which it might be inferred that he 
wants the jury to mfer that certain tvif- 
nesscs Jjere induced to come here by relalnes 
of someone connected with the plaintiff’s case 
[author’s italics] The court holds that 
this IS highly prejudicial to the plaintiff 
and the jur>r are instructed to pay no at- 
tention whatever to the argument made 
by counsel in respect to this phase of the 
case 

" ‘Mr C I want also to have the record 
show that on being repnmanded by the 
court, I ask the court’s pardon and ask the 
court to charge the jury to pa> no atten- 
tion to the remark — that this remark was 
brought out by the question b}'- plaintiff’s 
counsel yesterday asking the jury to deter- 
mine what influence it was that brought 
these witnesses from Chicago to testify in 
the case and counsel for the defendant, if he 
is m error in making the remark, as said 
bv the court, asks the jurj’’ to pay no atten- 
tion to the remark whatever ’ Is that 
satisfactory, your honor’ 

“The Court Proceed 

“We must declme to supplement the 
record by inclusion of the opimon of the 
circuit judge rendered after the /case was 
argued and submitted here and without 
our consent (O’Flyn vs Eagle, S h'lich , 
1^5 See also Vamck vs Hitt, 05 N J Eq , 
'7S), and at this late stage we must de- 
cline to remand the bill of exceptions for 
inclusion of action after the certification 
of the record to this court A bill of e\- 
cepbons may be remanded for correction 
in accordance with facts existing at the 
time it was settled (People i'5 Vanderhoof, 
234 Alich , 410) But ive may not re- 
mand a bill of exceptions or the record, 
to ha\e added thereto action taken in the 
circuit court to meet an error assigned and 
argued here and under adnsement The 
rule we state may appear a hard one in this 
instance, but there must be a rule on the 
subject othennse error may be plainh 
ajiparcnt on a record before us in a case 
argued and submitted and may then be 
met b\ subsequent action in the circuit 
court to co\ er the point 


“We adopt the rule stated in Johnson vs 
Couillard, 4 Allen (Mass ), 446 ‘Taking 
this bill of exceptions as allowed by the 
presidmg justice, there is no error so pal- 
pable that It has been deemed proper to sus- 
tain the exceptions and set aside the verdict 
on that account alone It is said by 

the counsel for the plaintiff, and we have 
much reason to suppose, correctly, that 
there is an error in the biU of exceptions 
and that proper mstructions were given 
on that point But no amendment of the 
biU of exceptions hamng been offered 
until after the case had been submitted 
to us on argument by the representative 
counsel, we have not thought it proper at 
so late a stage of the case to receive any 
certificate to that effect without the con- 
sent of both parties, and especially in a 
case where the error can produce no greater 
eml than a new' tnal ’ 

“It seems the circuit judge in denying 
the motion for a new tnal, did not notice 
this point and the bnefs filed ivith him 
did not mention it and, therefore, he 
overlooked it in giving his reasons We 
surely W'ould not, before or after argument 
here, remand the record to enable the ar- 
cuit judge to render a supplemental opm- 
lon or give reasons to meet an error as- 
signed and much less should we counte- 
nance such action without our permission 
“Upon the record before us we must ac- 
lept the showing made in the affidavit of IMr 
Ford and may not consider the traverse thereof 
111 the supplemental opimon bv the circuit 
judge [author’s italics] 

“Upon the record before us a new trial 
should have been granted The judgment 
IS reversed and a new' trial granted w'lth 
costs to the defendant ’’ 

The case w'as set for the second tnal 
about a year later, and I w'as notified to 
hold myself m readiness for it In corre- 
spondence ivith one of defendant’s attor- 
neys, I wrote “ lam going to make bold 
to tell you a few thmgs about this case as I 
see them and if vou find that y'ou want to 
use them I mil be glad to discuss them 
with vou more at length 

First, the reaction nmitnopri Ki, 
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assist m an operation for its removal 
Defendant claimed the foot was exposed to 
the x-rays but a few seconds at a time and 
altogether above five mmutes, and that, 
while the plaintiff was m his operating 
room about two hours and a half, he was 
performmg an operation on the foot to re- 
move the needle, and did not require and 
did not use the x-rays, except as above 
stated 

“It IS strenuously insisted, in behalf of 
defendant, that plaintiff’s testimony rela- 
tive to the tune his foot was exposed to the 
rays should not have earned that question 
to the jury, because it was a physical im- 
possibility for the plamtiff to have knowl- 
edge of or on the subject The credit to be 
given the testimony of plaintiff relative to 
the tune his foot was exposed to the rays 
rested with the jur^'' and we may not hold 
it of probative value 

Defendant moved for a new tnal alleg- 
ing, among other grounds, error by the tnal 
judge in makmg the folio wmg statement 
m the presence of the jury durmg the argu- 
ment of counsel for defendant 

‘ ' ‘ Mr Cady, that is gross error You had 
no nght to use such an argument to the 
jury, and if the jury render a verdict 
for the defendant in this case, I will set 
aside the verdict ’ 

“The court stenographer was not present 
and the motion, m this particular, was 
supported by the affidavit of Mr L M F , 
one of defendant's attorneys No counter- 
affidavit was filed The tnal judge denied 
the motion and filed wntten reasons but 
made no mention of this subject De- 
fendant excepted to the demal and has 
brought the question here by assignment of 
error Such assignment of error, of course, 
accompamed notice of settlement of the 
bill of exceptions and was before the tnal 
judge when he signed the bill The motion 
for a new tnal, the assignment of error, and 
the bnef of counsel for defendant all 
challenged the attention of counsel for 
plamtiff to this matter, and counsel for 
plamtiff, ui his bnef, took the position 
that the defendant cannot urge the pomt 
because his counsel did not object to the 


remark of the court TVe need but say 
that counsel was not required to make an 
objection If the remarks were made by 
the judge, counsel was m no position to 
act m the capacity of a moderator and was 
not required to challenge the propriety 
thereof by objection An exception, under 
the present practice, could be clauned 
At the argument in this court, the senous 
character of the claimed error was indi- 
cated and later counsel for plamtiff brought 
the matter to the attention of the cncuit 
judge, who then filed in the circuit court, 
a supplemental opimon or reasons for 
denymg a new tnal, and plamtiff, by 
motion, asks that the record be amended fay 
mclusion thereof The case was argued and 
subrmtted m this court Oct 5, 1927, and 
then taken under consideration The 
supplemental opmion m the circuit court 
was filed Oct 22, 1927, eleven months 
after demal of a nevY tnal In the supple 
mental opinion the circuit judge states that 
“‘As I recall the situation, the affidavit 
of Mr F IS not m stnet accord with the 
facts Mr C m his argument to the jun' 
did use substantially the language as set 
forth m the affidavit of Mr F At that 
time the stenographer was not in the court 
room, and no record was being taken of the 
argument As soon as hir C had made the 
statement m question, Mr G attorney for 
the plamtiff, objected to the statement 
The court thereupon told Mr C that m his 
judgment the argument was error and 
prejudicial, and that, should the defendant 
obtam a verdict from the jury, the court 
might be called upon to set the same aside 
because of such prejudicial argument 

“‘When the court stenographer was 
called he took the following 

‘“Mr G Counsel for the plaintiff strenu- 
ously objects to the statement of counsel 
for the defendant that the witnesses from 
Ann Arbor m this case were brought to this 
court by reason of influence of relatives of 
either the plaintiff’s counsel or relatives 
'“Mr C I did not so state to the jury 
that I behev ed it was influence brought by 
the plamtiff's counsel or relatives 

‘“The Court Counsel for the defendant 
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be in the dark in order for the fluorescence 
to be Ausible 

“There IS absolulelv no sensation or effect 
upon aiiv of the five senses from the x-rays 
there is nothing to be felt, seen (wnth the 
unaided e}e), tasted, heard, or smelled 
The apparatus used by Dr D , which pro- 
duces these mysterious rays makes a hum- 
imng noise and these rays cause certain 
substances to act pecuharly, but it is the 
effect of the rays and not the rays them- 
selves that we see The x-ray-produemg 
apparatus makes as much noise while it is 
running and not produang \-rays as it 
does -when the \-rays are bemg put out 
by It 

“Lying — The plamtiff dehberately lied 
uhen he said that he could see the needle 
in his foot He may have seen the light 
from the filament of the tube, but even 
that was pomted away from him If you 
want to bnng that out, ask for an explana- 
tion of how and why the Doctor could see 
and wh} plaintiff could not see it ” 

The case was tned again, but Dr Hickey, 
Dr Warthin, or the surgeon who am- 
putated the leg did not testify at the second 


tnal Dr A W Crane, Dr M J Huben} , 
and the writer were called as experts by 
the defense, all agreeing materially with 
my testimony m the first tnal 

The jury, evidently out of sympathy 
and compassion which was very strongly 
played up by plaintiff’s attorneys in this 
second tnal, brought m a verdict for the 
plamtiff, and the case was finally settled 
Here was a case in which the injury, 
alleged to have been caused by the \-rays, 
occurred on the plantar surface of the foot, 
when all the radiation occurred on the 
dorsal surface of the foot, in which roent- 
genograms of the amputated member as 
well as of the other foot and leg showed 
artenosclerosis ample to produce the dry 
gangrene that the pathologists found in 
the amputated member, yet with all that 
well presented to twelve men sittmg as a 
jurv, the physician who was trying to do his 
best to reheve plamtiff was found guilty of 
malpractice and had to pay 
This case is one example of why we as 
radiologists have to pay such high rates for 
our malpractice insurance 

{To be conhnned) 
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dosage of \-rays would not be and under 
any cwcumstances could not produce ul- 
ceration on the plantar surface of the foot, 
if the overdosage was apphed to the dor- 
sum of the foot I tned to bring this out 
as well as I could at the tune of the pre- 
vious tnal, but I thmk that further and 
more detailed questionmg, along with the 
opportunity to show by diagrams mth 
pencil and paper, will put this over to a 
jury in a clearer and much better way 

“Next, the report of Dr Warthin is the 
best thing yon haoe tf you can bring it out 
It absolutely fixes the reason why they am- 
putated the leg The man had a dry gan- 
grene, the treatment for which is amputation 
THAT IS THE ONLY TREATMENT 
FOR DRY GANGRENE They operated 
for dry gangrene produced by and directly 
due to artenosclerosis of the Monckeberg 
type 

“This ‘marked Monckeberg calcifica- 
tion of arteries’ — quotmg Dr Warthin’s 
report of the pathological diagnosis — is a 
combination of fatty degeneration and 
calcification of the middle layers of the 
walls of the artenes It usually occurs m 
the aged , but it is not rare m the artenes of 
the feet, legs, and thighs in men over 40 
years of age It is the so-called ‘pipe- 
stem’ or ‘corduroy’ artery, and is the tjqie 
seen m practically all cases of dr)'- gan- 
grene, and is known not to be the result of 
\-rays 

“Further, from another aspect, the re- 
port of the pathological diagnosis says 
‘area of dry gangrene,’ and dry gangrene 
never is nor can it be a part of or the result of 
recent overdosage from x-rays I can get any 
number of competent experts to so testify 

“Still further, the last sentence m Dr 
Warthin’s pathological report statmg that 
‘no active process,’ shows that whateier 
patholog)^ was present was of long stand- 
ing, whereas any effect of overdosage of x- 
rays adimmstered within the time shown bj'^ 
Dr D ’s records, and those of the case 
would be active ” 

Upon request for items to be brought 
out by the expert roentgenologist s testi- 
mony , I prepared the folloiving 


“Bum could not result from the amount 
of x-rays used, according to the records of 
the defendant Neither could it result 
from that amount of x-rays plus the acbon 
of ichthyol or such other solutions or 
materials used m the dressing of the foot 
after Dr D ’s operation 
“Note It may be well to steer clear of 
this, but if plaintiff’s attorney brings out 
anythmg regardmg dressing matenals, I 
am prepared to testify that that com- 
bmation would not produce a dermatitis, 
and my associate here will do hkewise 
“Burns wiU not result from four tunes 
the amount of x-rays the defendant said he 
used — ^if the wall of the tube was 14 mches 
away from the skin and target or anode 
consequently 17 inches from the skin as 
the tube used is 7 V 4 mches in diameter and 
the focal spot of the tube is in the center 
“Under the conditions testified to bj the 
defendant, a shght erythema — similar to a 
sunburn and no more severe — might result 
on the top or dorsum of the foot (the part 
nearest the tube) if four tunes the amount 
defendant claims to have used, was apphed 
However, it may be well to keep clear of 
this unless it is brought out by the other 
side 

“Burns could not be produced on the 
plantar surface of the foot (the sole) when 
the x-rays were apphed to the dorsum of the 
foot only This is most important 

“No x-rays are being produced m the 
Coohdge x-ray tube when the filament or 
hot cathode is hghted In other words, the 
filament or hot cathode of the Coohdge 
x-ray tube does not of itself produce x-rays 
A high tension current must also be passed 
through the tube at the same time This is 
most important If you want this brought 
out, ask us to explam it, at the same time 
handmg ivitness the tube 

‘‘The Coohdge \-rav tube looks exactlj 
the same to a lay person, whether there 
are x-rays being produced or not, ahite the 
filament is lighted The x-rays arc innsible 
to the naked e}e Some substance that 
mil fluoresce must be used to determine 
whether an} \-rays are being sent out b} 
the tube The eyes of the obsericr must 
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OSTEOPOIKILOSIS^ 

By CHARLES G SUTHERLAND, M D , Rochester, Mmmsola 
Section of Roentgenology, The Mayo Chnic 


O steopoikilosis is a compara- 
tively rare disorder which is gener- 
ally conceded to be an anomaly of 
the skeletal structure that, because it 
IS usually asymptomatic, is discovered 
most frequently by accident in the course 
of roentgenographic examination for en- 
dence of, or for the cause of, other lesions 
Albers-Schonberg first described osteo- 
poikilosis in 1915 

A man, 21 years of age, came to him for 
examination because of various pams m one 
of his shoulders and one of his feet He 
had acqmred the condition during several 
months of trying senuce in the trenches 
In cml hfe he had been an “enamel -burner” 
and, except for the symptoms just men- 
tioned, he was m good health Roentgeno- 
graphic examination ehated, in all parts of 
the skeleton but the skull, clavicles, scapu- 
la, spinal column, and patella, and almost 
exclusively m the spong 3 '- substance, a pecu- 
har structure consisting of round or ob- 
long, but generally rather closely clustered 
dense spots that gave the bone a character- 
istic speckled appearance These spots 
vaned in size from 2 to 5 cm in length, and 
the higher they were situated m the meta- 
physes the larger and longer they were 
They appeared even m the corticalis, but 
without elevation of the surface In the 
small bones of the hands and feet, and es- 
peaally m the heads of the metacarpal 
bones, the shape was chiefly round AH the 
spots were clearly defined A few of them 
were not quite compact but, as was the case 
in a phalanx of the thumb, were rmg- 
shaped, with a hghter center The longitu- 
dmal axis of the spots mvanably agreed 
■with the longitudmal axis of the skeletal 
parts m question, and in the short bones the 
structures of the bone shafts were generally 
followed with fair distinctness 

' Read before the meeting of the Iilinnesota Radio 
logical Society Rochester Mym ^t 13 1934 Sub- 
mitted for pubhcation hfaj 17 1935 


Ledoux-Lebard, Chabaneix, and Dessane 
reported a similar case m 1916, and because 
of the spotted appearance of the bones the\ 
gave it the name “osteopoecilia ” 

Some thirty-two cases have been re- 
ported m the literature, and m these in- 
volvement has been noted m the clancle, 
scapula, patella, and spmal column, the 
spottmgs were less numerous, however, in 
these bony parts, and they have been in the 
accessory processes of the vertebrae and not 
m the bodies Mascherpa stated that Bis- 
tolfi, m 1927, presented the case of a person 
21 years of age in which nodules were found 
m the ocapital bone Other than this no le 
sions have been reported mvohung the skull 
In August, 1934, an Amencan-bom Jeir, 
aged 26 years, came to the Chmc iwth an 
mdetermmate abdommal lesion and an ex- 
cessive flatulence which had been present 
for ten years This flatulence had been 
aggravated foUouang an abdominal opera- 
tion elsewhere four months preiiously 
Dunng routme exammation, the patient 
mentioned that roentgenograms made else- 
where had exhibited some abnormahty of 
the skeletal structure The patient also 
stated that an only brother had a similar 
abnormahty of the skeletal structure on 
simdar exammation elsewhere - 

Roentgenographic exarmnation at the 
chmc revealed diffuse motthng of the bone 
of the acetabulum, pubis, and ischium, 
with a few scattered spots runnmg into 
the outer third of the ihuw on both sides 
(Figs 1-A and 1-B) This diffuse mottling 
also involved the neck and head of the 
femur on both sides and the shafts of the 
femur to about 5 an belon the intertro- 
chanteric Ime General examination of the 
skeleton showed spotting of the bone m the 
epiphj’sis of the humerus, radius, and ulna, 

Since this n-as imtten -nord has been rcccn-ed from 
Dr John V. Rilcj of Tulsa Oklahoma that the 
mother of the patient shonxd bone changes similar to 
those exhibited m the brother 
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about ten centimeters along the diaphyses 
These stnae were broad, ar^eraging 5 mm in 
indth Similar mvoh'ement was noted in 


pals and the metatarsals, with only occa- 
sional involvement of the diaphyses , when 
this did occur it tended toward a linear 



I ig J Osteopoikilosis RociUgcnograms from case reported b\ t oorhoct c (Acta 
Undiologica 1924 3, 407 Reproduced b\ courles\ of that Journal ) 


the lower portion of the tibia, and there 
w ere stna. extending into the diaphx ses of 
both the tibiT and fibula The distnbu- 
tion of the discrete mottling seen m the 
bones of the feet was \ erv similar to that in 
the hands the spotting w as largch limited 
to the cpipln seal portions of the metacar- 


stnation There was a discrete motthng 
throughout the bones in the carpus and tar- 
sus (Figs 2-A to 2-G) There was no defi- 
nite evidence of im oh ement of the bodies 
of the lumbar xertebrie, but there W'ere a 
few scattered spots in the spinous processes 
The skull did not rex eal anx changes in bone 





Figs 2 A-2 G Osteopoikilosis of epiphjses and extending to diaphjses Note the discrete mottling of 
epiphyses and tendency to stnation as lesion extends to diaphyses * 


at both extremities, in all the carpal bones, 
and in the extremities of the metacarpal 
bones and phalanges The acromion pro- 
cess of the scapula re^"ealed similar spot- 
tmg The lower ends of the femurs were 
mottled with discrete rounded shadows m 


the epiphyses and linear shadou s extending 
approximate!} 10 cm into the diaphyses 
The spotting uas confined to the head of 
the fibula on both sides, but m the tibia a 
discrete niotthng inxohed the epiphjses 
and there were linear stnations extending 
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roentgenologicallv sud found to be free 
from any abnormabties in the bone In the 
case reported in the present paper, an only 
brother presented evidence of involvement 
of bone similar to that seen m the patient 
There have been many suggestions re- 
gardmg tlie etiology of osteopoikilosis 
Schinz, Baensch, and Fnedl were of the 
opmion that it is a maldevelopment, and 
probably anses by a mutation and occurs 
recessively , they pointed out in a diagram 
the symmetncal distnbution of the lesions 
Sv4b considered heredity important and 
thought that diabetes exerted an aggravat- 
ing influence in his cases He quoted 
Buschke and Ollendorf as having pointed 
out analogies between disseminated len- 
ticular dermatofibrosis and osteopeaha 
Wachtel suggested that the condensations 
corresponded m their situations to emboli 
of the terminal artenes Tuberculosis has 
been considered to be only a coincident 
occurrence in some of the cases and not an 
etiologic factor Greig has asserted that 
calcification is a passive process and occurs 
in feebly vasculanzed structures, the blood 
calcium is maintained ivithm narrow limits 
of the normal, apparently by the acbon of 
the normal parathyroid glands, and any 
extra calcium is not met by the depletion of 
the blood calaum but by extracbon from 
the great store of calaum available through- 
out the skeleton Conversely, however, 
should the calaum content of the blood 
serum be high, it is concavable that general 
calcinosis may result, and some dysfunc- 
tion of the parathyroid glands may then be 
suspected Calaficabon is not a pnmar)' 
manifestation and, when discovered, is en- 
dcnce that the structure m which it occurs 
has undergone functional detenoration and 
IS out of acbon, at least to some extent 
His obsen abon tliat if the blood supply to 
a bone is decreased the bone undergoes m- 
creased calaficabon is in agreement with 
obsen ations of Sclnnz, Baensch, and Fnedl, 
and Wachtel as to the probable mechanism 
of deposition of calaum m this lesion The 
definition of the ebologi' is probably a 
phi sicochcmical problem 
The roentgenograms in the case reported 


by Nichols and Shiflett, by the unusual fea- 
tures which they presented, bnng another 
type of unexplained developmental anom- 
aly into the discussion and Joanny, 

m 1922, reported a lesion of bone of ivhich 
they had been unable to find another ex- 
ample in the hterature Roentgenographi- 
cally, certain aspects of all the long bones m 
one extremity revealed thickemng and ir- 
regularity of the contour shadow due to a 
mass of compact, dense bone “smeared” 
over them in a manner suggestmg a flow of 
some viscid material along one border of the 
bone The mvolvement did not correspond 
to any peripheral nerve distribution, nor 
did it appear to have any relabon to the 
vascular distribution They gave this 
lesion the name "melorrheostosis,” which 
they considered mdicated the essenbal 
clinical charactensbc hyperostoses, from 
"melos” meamng a member and “rhoea” to 
How (Fig 4) Lewm and MacLeod, in 
1925, reported a similar lesion, and invited 
suggesbons as to its nature (Fig 5) The 
family history in this case was negative, no 
otlier members of the famil> having any de- 
fects of bone, although a grandfather had 
predicted that the pabent would have 
trouble with the bones of his right forearm 
and hand unbl he reached the age of 30 
years, this was the only suggesbon of an 
hereditary factor Junghaven found five 
cases desenbed m the hterature up to 1930, 
he had followed one case roentgenologically 
and climcally, and studied material ob- 
tained when osteotomy was done He 
found a sclerobc or ebumabng degenera- 
tion of the bone, and, because it had been in 
all reported cases monomenc (localized to 
one exbemity), he suggested the name 
“monomenc ebumous osteosis ” The os- 
seous change begins m early age and, clmi- 
cally, results in an increased volume of the 
limb, mth secondary deforming arthnbe 
changes due partly to hjqierostobc de- 
velopments along their cortical envelope, 
and parti) to displacements resulbng from 
these He u as inclined to consider it as an 
anomaly Kahlstorf tabulated 10 cases, m 
1930, which he had found in a renew of all 
cases in the world hterature He stated 
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Roentgenologic investigation of the 
thorax and gastro-mtestmal tract did not 
reveal any abnormahties Urinalysis, blood 
count, and morphologic examination of 
blood smears and serologic tests for syphihs 
all proved negative The patient had no 
climcal symptoms referable to this condi- 
tion of the bones other than a dull ache 
on cool days, usually in the legs A large 
keloid had developed in the abdominal scar 
from the former operation Hematologic 
determinations revealed calaum, phos- 
phorus, phosphatase, and the albumm- 
globuhn ratio to be within normal limits 
Voorhoeve, m 1924 (Fig 3), found a 
strikingly different t 3 fpe of lesion in the case 
of a boy, aged 14 years, while makmg a 
roentgenographic examination to ehat the 
cause of a chrome synontis m a knee joint 
Dark, vertical, and very pronounced rays 
were revealed, giving shadows much stron- 
ger than those of normal bone In portions 
of the femur, tibia, and fibula contiguous to 
the articulation, they ran almost parallel to 
the long axis of the bone, commencing at 
the epiphyseal hne they were prolonged into 
the diaphyses, some of them for a distance 
of 8 cm , and similar rays were seen m the 
pelvic bones, wmgs of the sacrum, calcanei, 
scapulae, and nbs near the costochondral 
articulations The direction of the rays 
was found everywhere to be the same as 
that of the architecture of the spongiosa 
The ihac bones, femoral neck, and calcanei 
clearly showed this arrangement Roent- 
genographic exammation showed that this 
boy’s sister had the same skeletal affection, 
even greater in some areas than that of her 
brother The father also gave endence of 
alterations m structure which were similar 
to those of the children but to a much less 
degree Nothmg abnormal was found in 
the skeletal structure of the mother Voor- 
hoeve found clear spots where, sometimes, 
the ordinary structure of the bone was no 
longer nsible (giiung the impression of 
vacuoles), and small exostoses m very large 
numbers which were somewhat similar to 
those seen in multiple congemtal exostoses 
He also found pomts of osseous condensa- 
tion m the phalanges of the hands and in 


the carpal bones Re-examination of the 
children one year later did not show any 
changes of note He suggested that chon- 
drodysplasia (multiple congemtal exosto- 
ses) and osteopoikilosis (osteitis conden- 
sans dissexmnata) might be two manifesta- 
tions and phases of the same process 
Newcomet reported the fimt case of os- 
teopoikilosis m the Amencan literature, m 
1929, under the name of “spotted bone ” 
He had exarmned his patient after a four- 
year penod and found no alteration m the 
character or extent of the lesion Schraorl, 
in 1931, reported the first study of the con- 
dition at necropsy and stated that “No 
deductions can be made from the micro- 
scopic findings concerning the genesis of 
this disease An endochondral ongm can 
be ehmmated on the basis that the foci 
show no connection with the endochondral 
zone of growth The most plausible theoiy' 
IS that of a congemtal anlage ’’ 

The hereditary phase of osteopoikilosis is 
not discussed in the greater number of 
articles available for review, but, as before 
mentioned, Voorhoeve found endences of 
mvolvement in the father and a sister of his 
patient Awahschwili’s patient was one of 
a peasant fanuly of eight brothers and two 
sisters, and none apparently were found to 
be involved The two patients whose cases 
were reported by Wilcox (23 and 24), m 
1932 and 1933, were of one family, the son 
havmg more extensive mxolvement than 
the father A sister had marked hjyier- 
trophy of the inner and outer tables of the 
skull, the two tables being completely fused 
The process involved the skull on the nght 
side, from near the x'ertex postenorly to the 
lex^el of the supra-orbital plates, the hyper- 
trophy extending into the sphenoidal sinus 
The mother thought the deformity, which 
had been known since the girl ivas fixe 
years of age, was a residual of injury from 
forceps delivery of the child Svdb re- 
ported three cases occurring in one famil} , 
a father and two sons, and just as has been 
noted m other cases the lesions were less 
widely distributed in the father The 
mother of these tuo sons and a small 
daughter of the 3 ounger son n ere examined 
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Fig 5 Ivlclorrheostosis The Toenlgenograms were sent to various consultants s(OTe years ago ai^ none 
had seen a similar lesion The suggestions were that it was some type of neiwotrophic didder (Core re- 
ported. b\ Lewjii and MacLeod Reproduced bv couTtes\ of Journal of Bone and Joint Surgery ) 


that It had not been possible to determine 
the etiology and pathogenesis The pro- 
cess apparently anses ivithin the bone and 
has an extremely slow progress toward the 
surface, and onlj on intolving the penos- 
teum and joint surface does it give nse to 
subjective joint symptoms He considered 
that this rare disease of bone w as a disease 
sitt gettens, distinguishable from all other 
known diseases of bone, either generalized 
or localized, and attacking only bones of 
single extremibes in segmented stripes 
Progress is in a more or less straight line 
He quoted Putti as regarding i ascular 
changes as the pnmary cause, the vascular 
changes themselves being pnmaiy’^ sclerosis 
wTtli its ongin in the sjanpathetic nene 
He pointed out, how ever, that the distribu- 
tion of the process did not coincide mth 
that of the sjTnpatlietic innen ation Poh- 
card, he stated, regarded narrowang of the 
1 ascular lumen as sccondan' The dis- 
co\ ere of further cases in w hich the distn- 
biition disagreed witli tlic distribution of 
peripheral nen es led him to doubt Lewan 
and MacLeod’s belief tliat the bone affec- 
tion was related to a lesion of tlie periph- 


eral nen'e of the corresponding spmal 
ganglion L4n and LieiTe’s suggestion of a 
parasitic infection, from the striped arrange- 
ment and partial involvement, leading to 
continuing broadening and slow tendencj’ 
to progression and generahzation has not 
defimtely been proved Zimmer’s assertion 
that a disturbance of development, m the 
lack of an anlage in a segment of the at- 
tacked extremity, would iveU explam the 
striped arrangement because only one seg- 
ment is laid down defectii’^ely The illus- 
trations of Nichols and Shiflett present, 
along with the characteristic lesions of os- 
teopoikilosis, involvement of the bone 
shafts which at first glance strongly sug- 
gests melorrheostosis However, on refer- 
nng to the illustration in which they have 
assembled the roentgenograms, one finds 
that the distribution involves both upper 
and low^er extremities, and is, in a man- 
ner, bilateral!} s}Tnmetncall} distributed 
Studi of the indiiidual extreimties indi- 
cates a lack of continuiti of the shadow 
along the bone observed in melorrheosto- 
sis, and examination of the indindual bone 
shows bilateral increased densitx and thick- 
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emng of the cortical shadows, all of which 
would seem to rule out melorrheostosis as a 
coincident lesion It is of interest that 
their patient clinically gave evidence of en- 
docrine dysfunction 

A reinew of the subject of multiple car- 
tilagmous exostoses (chondrodysplasia) on 
which some 400 articles have appeared m 
the hterature, dealing with more than 700 
cases, reveals that this lesion has been ob- 
served in duTerent forms and descnbed 
under vanous names accordmg to the 
theories advanced as to its nature and 
etiology It presents features m common 
with osteopoikilosis, to which it has been 
hnked by the findings of Voorhoeve It is 
hereditary and famihal, and affects both 


present areas of typical spotting of osteo- 
poikilosis and massive, irregular ebumabon 
of the bone shafts distnbuted in a manner 
entmely different from that of the other re- 
ported cases of melorrheostosis 
With the extensive expenmental investi- 
gation now under way to determine the 
part played by the endocrme glands m dis- 
orders of bone, we may have some addi- 
tional information supphed that wiU assist 
in classifying more accurately these com- 
paratively rare lesions In the meantime it 
IS imperative that all similar lesions be 
reported m order that such cases may 
be made available for study and compan- 


males and females, the former more fre- 
quentl}'- than the latter It apparently 
may be transmitted by an unaffected fe- 
male Both are evidently diseases of the 
penod of skeletal growth, are first noted m 
infancy or in early childhood, mcrease noth 
skeletal growth, and cease to develop about 
the tune of skeletal maturity The most 
probable hypothesis as to etiology is given 
as a disturbance in development of the in- 
termediary cartilage due to an ongmal de- 
fective anlage , the lack of an anlage m the 
involved extremity is the most generally 
accepted theory of the etiology of melor- 
rheostosis 

RoentgenographicaUy, chondrodysplasia 
appears to be an entuely different type of 
lesion from osteopoikilosis and melorrheo- 
stosis In the last two the evidence sug- 
gests a diminution or cuttmg off of the 
blood supply, either primary or secondary, 
whereas in the first the evidence strongly 
supports the theory of Keith that a defect 
m the periosteum removes the restnctmg 
influence that it exerts m the proper shap- 
mg of the bone 

Chondrodysplasia and osteopoikilosis are 
hereditary and famihal there was only one 
suggestion that I could find of the heredi- 
tary factor m melorrheostosis The cases 
reported by Voorhoeve and by Nichols and 
Shiflett are of particular mterest, because 
the former lack entirely the spotting which 
gave the condition its name, and the latter 
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T0RD-\N roentgen examination of shoulder joint 


The present-day routine roentgeno- 
graphic e\aniination of the shoulder girdle 
IS still limited to one evposure in the antero- 
postenor direction The so-called “axial 
exposure” is employed only in isolated 
cases, and m my experience is not the 
standard one m many hospitals As a 
rule, the examination of the shoulder 
girdle in two planes at nght-angles to each 
other IS dispensed ivith, and the diagnosis 
IS based on one new only Without ex- 
posures in two directions, the diagnosis 
of mjunes and diseases of the shoulder 
joint, of the clancle and the upper third 
of the humerus, would be as incomplete 
as that of the extremities and the vertebral 
column It IS m the shoulder girdle that 
numerous lesions occur which play an 
important part in surgery, but which may 
escape correct interpretation unless lateral 
films are taken I need only mention the 
oblique longitudinal fractures of the acro- 
mion, fractures of the capital and subcapi- 
tal end of the humerus, and the arthritic 
changes of the acromio-clancular joint 
Particularly fractures of the upper end of 
the hunlerus, witli or inthout dislocation 
of the shoulder jomt, require axial exposure, 
since b> this technic alone can the true po- 
sition of the fragments be judged Tech- 
nical difficulties m taking the axial new 
are undoubtedly tlie only reason why x-ray 
examination of the shoulder girdle in two 
planes has not vet been adopted as a 
routine 

The customary anteroposterior exposure 
of the shoulder joint may, of course, be 
most usefully supplemented by a postero- 
antenor exposure, though the apphcabihty 
of the latter is so limited that it does not 
deserve being standardized as “typical 
second plane ” 

The same, in my opmion, is true of the 
stereoscopic new of this region Like 
Boehler, I must emphasize the inadequacy 
of a stereoscopic exposure in a single plane 
One must take either stereoscopic ex- 
posures in two pianos at nght-angles to 
each other, or stereoscopic news must be 
used onl\ for supplementing the two- 
dircction exposure 
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For many years I have endeavored to 
elaborate an exact technic for the lateral 
or axial shoulder new After several 
expenments, I finally have obtained satis- 
factory exposures by using a simple ap- 
paratus, which enables one to take stand- 
ardized axial news in everj'^ shoulder case 
The exposure is made inth the patient 
sitting on a stool, employing a shockproof 
tube, which, at about the height of the 
seat, can be approximated to the patient’s 
body without danger (Fig 1) The di- 
rection of the rajs is vertically upward 
The arm is abducted honzontally, where- 
by the patient’s hand finds support on 
the upnght of the tube stand The po- 
sition of the cassette is very important 
The cassette is cut out at one end, so as 
to fit around the neck to bnng the plate 
near enough to the mid-hne of the bodv 
For this purpose a cassette holder is re- 
quired which IS attached and moi es 
easil} on a light pedestal This special 
cassette can be fixed at any deswed point 
of the frame A metal nm preients the 
cassette from slipping and cames two 
moiable screw clamps to press it against 
the patient 



NEW TECHNIC FOR THE ROENTGEN EXAMINATION 
OF THE SHOULDER JOINT 

I 

By H JORDAN, M D , New York Cih 


^PHE bones of the shoulder girdle are 
so superfiaal and anatomically so 
characteristic that their chmcal 
examination is quite eas}^ It is, therefore, 
all the more smpnsmg that they should 
cause difficulty m roentgen exammation, 
conditioned mainly by tlie attachment of 
the shoulder girdle to the trunk, and by 
the relative position of the mdindual 
bones in an anteropostenor direction 



As a result, in the roentgenogram, part of 
the shoulder girdle will be nearer to, and 
part farther from, the film and nearer to 
the focal pomt of the tube Furthermore, 
the barrel-shaped structure of the trunk 
with its mdividual variations mterferes 
with the typical position of the pafaent, 
and ma}' even render exact comparative 
exposures of both shoulders m the same 
patient difficult if not impossible 

The roentgenogram also gives a two- 
dimensional shadow of a three-dimen- 
sional body Hence, the so-called pro- 
jection plays a deasive and at times 
embarrassmg part Interpretation of the 
shadow IS comphcated by the fact that 
the projection is affected by the shifbng 
of the x-ray beam, and by changes in the 
position of the object if the position of the 
film IS considered fixed Naturally, these 
changes are utihzed m order to obtain 
more information m difficult cases 

“Deceptive projection’’ and other errors 
may be avoided by takmg tj^pical, standard- 
ized roentgenograms of the shoulder 
girdle m two planes at nght-angles to each 
other This may be done as easily and as 
readily as canynng out the routine m 
makmg \-Ta.y exposures of the extremities 
and the spine 
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tive pictures of both shoulder joints under 
exactly the same radiographical conditions 
The barrel-shaped structure of the trunk 
and the attachment of the shoulder girdle 
to it make it practically impossible to 
obtam strictly comparable films of both 
shoulders mth the patient Ivmg on his 
back In the prone position, the shoulder 
joint IS far away from the table, and, 
therefore, we tilt the patient, as a rule, 
on the respecbie side, in order to bring 
the jomt proper as near to the film as 
possible and to avoid distortion How- 
ever, even by tiltmg the patient on his 
side, one frequently has to brmg the film 
closer to the patient by means of sand 
bags, etc , features which are extremely 
difficult to measure or judge, and which, 
therefore, cannot be reproduced for the 



Fig 9 


( 



Fig 10 


comparatiNe x-ray wuth constant exact- 
ness Tins IS all the more true if we are 
dealing \nth a marked kjqihosts or eien 
a \en obese patient 
To a\oid these difficulties, I haie de- 
sired a new dence whicli permits the 
taking of comparatne x-rajs of both 


TOthout distortion, under identical cor 
tions, ivith one exposure or, ivithout mov 
the patient, in two exposures (Fig 7) 
In a metal frame, two cassette hold 
are fixed in such a manner that they i 
be mo\ed horizontally, m order to adj 
the cassettes to iJip -r » 



Fig 7 Fig 8 


After seating the patient in the pre- m the lateral sitting position, and a picture 
scribed manner and centenng the tube, is obtamed by aiming frontally through 
the cassette holder is pushed over the the thorav (Fig 4) In recent injuries 
patient’s shoulder girdle from the un- I always think it advisable to use local 
affected side, and the speaal cassette is anesthesia before the roentgen exanuna- 
adjusted so as to he just aboA^e the shoulder tion, and to reduce the fracture, etc , 
without b ein g supported by it (Figs 2 immediately afterward This method is 
and 3) It is important that the cassette to be speaally recommended for fractures 
should not touch the shoulder, but should of the head, of the humerus, and of the 

be earned solely by the holder Dunng acromial end of the clavicle 

exposure the patient is told to hold his The method described makes radio- 
breath This fixation has proA^ed qmte graphs of the shoulder joint m tiAo planes 

suffiaent Avith the average exposure of a so easy that there is no objection to 

few seconds There is no blumng The using this technic as a routine (Figs 5 
use of this exposure technic is only im- and 6) 

possible if the arm is fixed to the trunk or Giving to the anatomic peculianties 
if It cannot be abducted at least 75 degrees mentioned at the begi^mg of the paper. 
In such a case the patient has to be placed it is somewhat difficult to take compara- 
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^HE condition of fiat foot is of such 
II prevalence as to render proper diagno- 
sis, as a prelude to treatment , of first 
importance In this paper, the writers, in 
the hope that it may be of interest and 
\ alue, submit for consideration the roent- 
gen findings 

As an aid to diagnosis and adequate in- 
terpretation of the radiographs, a bnef re- 
capitulation IS perhaps desirable of the 
anatomy and physiolog)”^ of the foot as af- 
fecting — and resulting in — the condition of 
flat foot 

DefintUon and Classification — The term 
“flat foot,” when properly defined, should 
be restncted to those cases m which the arch 
of the foot either touches the ground or m 
which it IS so much lowered that it nearly 
touches The diagnosis of this condition is 
determined by the fixed reduction or ob- 
literation of the dome of the foot 

Classification maA' be made as follows 

1 Spasmodic Oncoming, to be cor- 
rected by mampulation 

2 Rigid No marked bony changes are 
present, but treatment necessitating the 
application of force and the use of an anes- 
thetic to restore the dome, is required 

3 Osscoii': Resulting from long-con- 
tinued spastic flat foot, with or without 
definite ankvlosis, fibrous or osseous, from 
prolonged osteo-arthntis of the tarsus, and 
irreducible without remoMng the bonA ob- 
struction 

\natomi — The foot is tnangular m 
form broad across the toes and narrow at 
the heel Normalh the foot is an arch sup 
ported on three piers, posteriori} bA the 
tubercle of the os calcis and antcnorl} bA 
the heads of the first and fifth metatarsal 
bones flic summit of the arch is the 


supenor articular surface of the astragalus 
The anterior posterior arch is composed of 
posterior and anterior limbs, the former 
measunng approximately three mches m 
length, and consistmg of the os calas and 
the postenor part of the astragalus, while 
the latter measures some seven mches, and 
is made up of the rest of the tarsals and 
metatarsals Also, the anterior limb is di- 
Auded mto tAvo parts, an inner segment, 
consistmg of the head of the astragalus, 
scaphoid, cuneiform, and the inner three 
metatarsals, and an outer one, compnsmg 
the outer segment of the os calas, cuboid, 
and outer two metatarsal bones The hind 
part of the foot articulates m front with the 
forepart at the rmdtarsal joint, which is m 
two divisions, the inner, astragaloscaphoid, 
and the outer, os calas cuboid 

The anteroposterior arch may also be di- 
Auded mto an inner and an outer arch, the 
mner arch mcludmg the os calas, astraga- 
lus, scaphoid, three cuneiforms, and mner 
three metatarsals, the outer arch, much 
lower than the iimer arch, made up of the 
calas, cuboid, and outer two metatarsals 
The highest pomt of the outer arch is be- 
tiveen the cuboid and calcaneous WTien 
weight is borne on the foot, the outer arch 
becomes obhterated and comes in contact 
with the ground 

The os calas projects backiA'-ard mto 
A\hat IS called the tuberosity, which forms 
the projection of the heel 

The subastragaloid joint (astragalo-cal- 
caneo-scaphoid articulaUon) is composed of 
the os calcis, astragalus, and scaphoid 
The under surface of the jomt is formed 
first b} the surface of the scaphoid, next by 
the mfenor calcaneo-scaphoid ligament, by 
the upper surface of the sustentaculum tali. 


4So 
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two cassette holders consist of small metal 
frames winch are made to receive an 
8 X 10 cassette Each holder revolves 
around a vertical axis, their angle with 
the frame can be fixed at any desirable 
degree The cassette holders of the right 
and left side have to be fixed at corre- 
sponding angles 

The large frame contaimng the cassette 
holders moves vertically on two pillars, 
and can be adjusted to the height of the 
patient 

The patient sits on a chair, the median 
plane of his body corresponding to the 
vertical mid-hne of the frame (Fig 9) 
The cassette holders are brought m the 
right position m vertical and horizontal 
directions, the distance of each cassette- 
center from the mid-hne of the whole 
frame corresponds to the distance of the 
patient’s shoulder jomts from his spine 
When the patient sits leamng with his 
back agamst the frame, the upper arms 
vertically downward, forearms restmg m 
the desired position (as a rule, m the 
coronoid plane), and hands on the thighs, 
the one cassette is turned round the ver- 
tical axis of the cassette holder until it is 
as near to the body as possible The other 
cassette is then fixed at the same angle 

For the majonty of cases, one exposure 
suffices for talong comparative x-ray films 
of both shoulder jomts In order to 
ehmmate undue distortion, especially m 
an obese patient m which case the part 
of the shoulder girdle is removed from the 
film, we take these mews with a focus- 
fihn distance of two meters (6 5 feet) 
Though the center beam is not used m 
such a case, the deviation is so slight that 


It can be neglected, all the more so as 
the angle between the cassette holder and 
the frontal plane m most cases does not 
exceed 10 degrees The diagram shows 
that the angle of incidence is only plus/- 
nunus 5 degrees from a nght-angle (Fig 
10) The exposure tune was about o 
seconds by 35 ma and 54 kv 

For a separate exposure of each shoulder 
joint, the exposure is taken m the same 
manner by shiftmg the tube correspond- 
ingly to the left or nght without moving 
the patient 

This arrangement is so simple that it is 
not difficult to study and compare both 
shoulder jomts m every desirable degree 
of abduction, adduction, elevation, and 
internal and external rotation 

In suggestmg the mcorporation of the 
above two methods in the routine stand- 
ardized techmc, which is so important for 
the successful running of the x-ray de 
partment, I would conclude by emphasiz 
mg that it would nev^'ertheless be a nustake 
to attempt any schematization It is 
parbcularly m the roentgenology of the 
shoulder girdle that what I have called 
“search with x-rays” is at times indis- 
pensable Here, the postero-antenor ex- 
posure and obhque views, shifting the 
tube, especiaUy m the vertical direction 
upward and downward, is indicated, and, 
sometimes, a close-up with a film-focus 
distance of from 30 to 40 cm may give 
additional information 
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^HE condition of flat foot is of such 
11 prevalence as to render proper diagno- 
sis, as a prelude to treatment, of first 
importance In this paper, the writers, m 
the hope that it may be of mterest and 
value, submit for consideration the roent- 
gen findings 

As an aid to diagnosis and adequate in- 
terpretation of the radiographs, a bnef re- 
capitulation IS perhaps desirable of the 
anatomy and physiolog)’- of the foot as af- 
fecting — and resulting in — the condition of 
flat foot 

Depmtwn and Classification — ^The term 
"flat foot," when properly defined, should 
be restncted to those cases in which the arch 
of the foot either touches the ground or in 
which it IS so much lowered that it nearly 
touches The diagnosis of this condition is 
determined by the fixed reduction or ob- 
literation of the dome of the foot 

Classification mav be made as follows 

1 Spaswadtc Oncoming, to be cor- 
rected by mampulation 

2 Rigid No marked bony changes are 
present, but treatment necessitating the 
application of force and the use of an anes- 
thetic to restore the dome, is required 

3 Osseous Resulting from long-con- 
tinued spastic flat foot, mth or inthout 
definite ankylosis, fibrous or osseous, from 
prolonged osteo-arthntis of the tarsus, and 
irreducible mtliout remonng the bony ob- 
struction 

Aihilonn — The foot is tnangular in 
form broad across the toes and narrow at 
the heel Nonnalh the foot is an arch sup 
ported on three piers, postenorh b} the 
tubercle of tlic os calcis and antenorU b\ 
the bends of the first and fiftli metatarsal 
bones flic summit of the arch is the 


supenor articular surface of the astragalus 
The antenor postenor arch is composed of 
poslenor and antenor limbs, the former 
measunng approximately three inches m 
length, and consistmg of the os calas and 
the postenor part of the astragalus, while 
the latter measures some seven mches, and 
is made up of the rest of the tarsals and 
metatarsals Also, the antenor limb is di- 
vided mto two parts, an inner segment, 
consisting of the head of the astragalus, 
scaphoid, cuneiform, and the inner three 
metatarsals, and an outer one, compnsmg 
the outer segment of the os calcis, cuboid, 
and outer two metatarsal bones The hind 
part of the foot articulates m front with the 
forepart at the midtarsal joint, which is m 
two dinsions, the inner, astragaloscaphoid, 
and the outer, os calas cuboid 

The anteropostenor arch may also be di- 
nded into an inner and an outer arch, the 
mner arch mcludmg the os calas, astraga- 
lus, scaphoid, three cuneiforms, and inner 
three metatarsals, the outer arch, much 
lower than the inner arch, made up of the 
calas, cuboid, and outer two metatarsals 
The highest point of the outer arch is be- 
tw^een the cuboid and calcaneous MTien 
iveight IS borne on the foot, the outer arch 
becomes obhterated and comes m contact 
with the ground 

The os calas projects backwmd mto 
what IS called the tuberosity, which forms 
the projection of the heel 

The subastragaloid jomt (astragalo-cal- 
caneo-scaphoid articulation) is composed of 
the os calcis, astragalus, and scaphoid 
The under surface of the jomt is formed 
first b> the surface of the scaphoid, next by 
the inferior calcaneo-scaphoid ligament, by 
the upper surface of the sustentaculum tali. 
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Fig 1 Microtome section of the leg and foot The upper represents normal arch the loiver flattened 
arch Key to numbered parts (1) tibia (2) astragalus, (3} os calcis (4) scaphoid (o) cuboid (6) and 
(7) cuneiforms, (8) metatarsals, (9 10 and 11) phalanges (E) mterphalangeal jomt 


the interosseous hgament, and finall}^ by 
the postenor surface of the os calcis The 
inferior calcaneo-scaphoid hgament is the 
most important one m maintaming the in- 
tegrity of the arch In addition, m order 
to provide against the luvation, the joint 
IS strengthened by three hgaments, ots , 
1 The mterosseous astragalo-calcaneal 
hgament, runmng obhquely fonv’urd and 


outward between the calcaneum and as- 
tragalus 

2 Internal lateral hgament of the ankle 
(deltoid) which send fibers by its supenor 
part to the sustentaculum tah and by its 
deep part from the tibia above to the side 
of the astragalus below and to the scaphoid 
in front 

3 External lateral hgament of the ankle. 
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antenor and postenor fasciculis, both at- of the longitudinal arch is at the astragalo- 
tached to the astragalus, and the middle scaphoid articulation, which is braced by 
fasciculus goes to tlie calcaneum below strong ligaments and muscles, of which the 



^O'^o.vciural views of the fool Lrjl represents ibc skeleton of the 
looi resting righl lias been h>Tiernc\cd to gne the arch position 


Tlie instep or arch of each foot fonns a 
half-dome and when the two feet are close 
to each other they form a dome, not circular 
ut elliptical in shape, extending around the 
edge from the heel of one foot, round the 
outer border of the foot along the tread, and 
hack along the outer border of the other 
Considenng one foot by 
u ■''eight of the bod} rests upon a 
KnrA tlie ground on its outer 

e f ^ if the body M eight 

j outer edge, 

c ri "i^'Slft falls too near the ni- 

eiici for ? liolf-dome, there is a tend- 
enci for it to capsize inuard 

the highest point and the ucakest part 


more important is the inferior calcaneo- 
scaphoid ligament 

The transverse arch extends across the 
foot from the heads of the metatarsals to 
tlie mid-tarsal region of the scaphoid The 
outer end of the transverse arch is sup- 
ported by the outer edge of the foot, which, 
through soft parts, is in contact with the 
ground The inner end is supported by the 
inner edge of the foot, which is some distance 
abme the ground The anteropostenor 
and transierse arches arc maintained not 
only bv the ligaments but by the plantar 
asm, interossci, short flexors, pcronei 
(longus brens and tertius), tibiales anti- 
cus, and posticus muscles and to a certain 



48S 


RADIOLOGY 


extent by the abductor polhcis and abduc- 
tor minuni digiti 

In talipes valgus the forefoot is abducted 


the arch should be ivell without this line 
and similarly, the front and outer border 
should be slightly com e\ 



Fig 3 I/ateral view's of the skeleton of the foot the upper representing the normal 
arch and the lower after flattening of the foot 


from over-action of the abductor mmimi 
digiti, peroneus (longus and brevis), and is 
usually associated with pronation and ever- 
sion anteriorly The angle of deflection is 
less than 25 degrees The normal angle of 
deflection is produced by the mtersection 
of a Ime from the center of the os calcis 
through the middle toe at the mediotarsal 
jomt with a second hne passmg through the 
ball of the great toe, forming normally an 
angle of from 25 to 30 degrees As stated, 
this IS the normal angle of deflection, 7 e , 
the forefoot is adducted with relation to the 
heel from 25 to 30 degrees If the angle is 
lessened b}^ deflection of the forefoot, in an 
outward direction', at the mediotarsal jomt, 
the foot IS abducted and constitutes tabpes 
valgus or flat foot 

The inner border of the foot should pre- 
sent a relatively straight line from the heel 
to the inner side of the great toe, from the 
first to the last phalanx The concai it} of 


A straight hne from the center of the heel 
through the ball of the great toe should pass 
through the center of the distal end of the 
great toe m order to msure the proper 
angle of deflection of the forefoot to the 
heel and proper ahgnment of the phalanges 
to the metatarsal of the great toe (Meyer’s 
hne) 

In the normal foot, the tubercle of the 
scaphoid will be found on a hne drawn 
from the lowest point of the internal mal- 
leolus to the tubercle of the first phalanx of 
the great toe In the lowered arch, the 
tubercle of the scaphoid wall appear below 
this hne and in an arch abnormally high, it 
will appear aboie this line (Feiss’ line) 

The foot IS so constructed so as to com- 
bine both strength and mobility Strength 
IS achieved through the bones being short 
and sohd, well compacted together in the 
form of a double arch, joined by strong liga- 
ments and supported by powerful muscles 
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Mobility IS obtained by the bones and joints 
being numerous and the muscles highlj’^ 
speeialized 

The mam weight is transmitted through 
the mtemal set of the anteroposterior arch 
which IS m relation with the tibia The ex- 
ternal set IS m relation with the fibula 
The mam function of the internal portion 
of the foot IS support, that of the external 
portion IS balance The weight of the bod} 

IS transrmtted along the astragalus m three 
directions, inz , backward, to the tuberosi- 
ties of the ealcaneum, forward, to the 
heads of the metatarsal bones, and later- 
ally, toward the base of the fifth metatarsal 
bone 

The posterior pillar of the anteropos- 
tenor arch is short and thick Composed 
of only two bones, the astragalus and os 
calcis, it IS stiff and strong, but havmg but 
two parts, IS comparatively immovable 
The antenor pillar of the arch is longer and 
has more bones, and while not so strong 
agamst static pressure as the postenor pil- 
lar, is on account of its elasticit}’’ of specific 
value agamst dynamic (active) pressure 
This is well illustrated by the fact that a 
fracture to the os calas or astragalus of the 
postenor pillar is the ordmanly expected 
result when an individual leaps from a 
height and ahghts on the sole of the foot, 
whereas, upon such occurrence the bones of 
the antenor pillar escape ivithout mjur)^ 
In this situation, the mtemal part of the 
foot yields more readily than the external, 
for tlie latter is practically m contact with 
the ground, while the former part has, as its 
support, hgaments and muscles, and when 
these give way, it is the irmer side of the 
foot wliicli sinks This condition is also 
contnbuted to by the position of the tuber- 
osities of the os calcis mth reference to the 
ankle joint, for they are not directly be- 
neath it but soinew hat to its outer side 
Only m the subastragaloid jomt does an} 
considerable motion take place, nhile a 
lesser amount occurrs at the midtarsal 
joint The contiguous tarsal bones are 
joined b} numerous band-like capsular and 
interosseous hgaments nhich allon a lim- 
ited amount of mo\ement between them 


In the aggregate these movements are con- 
siderable and make the foot as a whole 
quite flexible 

The three prmcipal axes of movement of 
the foot are 

(1) Transverse, through the lower part 
of the astragalus The movements 
of the ankle are dorsal and plantar 
flexion 

(2) Longitudinal, parallel with the long 
axis of the foot, through the subas- 
tragaloid jomt The motion here is 
in the direction of mversion and ever- 
sion of the sole 

(3) Vertical, through the medeotarsal 
jomt, with motion producmg abduc- 
tion and adduction of the forefoot 

In the upnght position, the highest point 
IS that between the ocaput and atlas, and 
the lowest that of the ankle To enable the 
body when upnght to be m a state of rest 
with the least amount of exertion, these 
jomts are placed almost vertically one 
above the other A vertical Ime through 
the center of gravity must fall withm the 
arch of the foot as its base of support The 
body IS m the position of greatest stability 
when the center of gravity passes through 
the astragalo-scaphoid joint midway be- 
tween the two pomts of the tubercle of the 
ealcaneum postenorly, and the head of the 
first metatarsal bone antenorly For lateral 
equihbnum, m the upnght position, the 
center of gravity falls midway between the 
ankles of the two feet 

The foot at rest is plantar flexed ad- 
ducted and rotated slightly inward Dur- 
ing movement, the position of the bones is 
controlled by the muscles, when at rest, 
their position is governed by the hgaments, 
for the muscles are then relaxed The 
weight of the body acts as a constant down- 
ward force, a situation of potential mjur}^ 
were it not neutralized and balanced m the 
bones, hgaments, and muscles Weakened 
ligaments m the foot is the primary cause of 
flat foot, for these hgaments gi\ e way when 
a standing person, in fatigue, assumes a 
position of rest, causing the muscles to relax 
and the jomts to become extended — thus 
thrustmg the body’s weight upon these 



490 


RADIOLOGY 


weakened ligaments •winch, because of 
their condition, fail in their duty of sup- 
port 

When the long or longitudinal axis of the 
os calcis is altered as it is m lowenng of 
the dome of the foot, the prommence of the 
heel IS altered In flat foot, the axis is 
changed from forward, downward, and out- 
ward, to forward, horizontal, and mward, 
resulting consequently m pro min ent heels 

The characteristic of the walk is the ab- 
duction, and listing of the foot to the inner 
side Hence the soles of shoes are mevi- 
tably more worn along this side, also, the 
counter on the inner side may overrun the 
heel 

The dorsum of the trochlear surface of 
the astragalus increases m prominence, as 
does also the external malleolus The al- 
tered direction of the long axis of the foot 
through much abduction of the forefoot 
causes the external malleolus to appear m 
substantial alignment with the mtemal 
malleolus, and, in aggravated cases, may 
even seem m advance of the internal mal- 
leolus In neither case has any actual 
changes taken place m the relation of the 
tibia to the fibula 

The dome of the foot is obhterated The 
eversion and rotation on the subastraga- 
loid axis has so altered the position of the os 
calcis that its external infenor tubercle is 
lifted from the supportmg surface, and an 
articulation may be formed between the ex- 
ternal surface of the bone and the external 
malleolus The antenor part of the os cal- 
cis has been abducted The external arch 
with the entire dome has been lowered and 
the eversion has so rotated the bones that 
the cuboid is on about the same horizontal 
plane as the upper part of the head of the 
astragalus The superior faces of the mter- 
nal cuneiform and the first metatarsal and 
the upper part of the head of the astragalus 
look inward 

It IS this rotation of the foot which 
throws the external malleolus mto such 
prommence and correspondmgly decreases 
that of the mtemal malleolus The abduc- 
tion of the forefoot gives the external 
leolus the appearance of hainng been mo\ ed 


to a position m adi'^ance of its normal one 
The scaphoid may be greatly altered in 
shape, and its tuberosity look downward 
mstead of mward, thus givmg an altered 
direction to the tibiahs posticus The 
greater part of the inner surface of the head 
of the astragalus is uncovered as it is de- 
pressed and rotated mward, while the 
scaphoid m relation to it is displaced up- 
ward and outward Exuberant bone may 
be present on what is now the outer and 
upper part of the head of the astragalus 
and also about the cuboidal facet of the os 
calas 

The forefoot is abducted from over- 
action of abducto mmimi digiti and pero- 
neus longus and brevis, usually associated 
with pronation and eversion and the angle 
of deflection is less than 25° The weight 
of the body transmitted to the foot tends to 
flatten the anteroposterior arch In this 
process, either the astragalus is moved up, 
up-luxatmg, or the ligaments stretch or 
rupture, aUowmg the two pillars of the arch 
to separate 

There are three stages of the process of 
tahpes valgus, m (1) eversion, pronated 
foot, muscles give way first, foot everts 
mainly at subastragaloid jomt, (2) descent 
of tarsal arch or flat foot, (3) later by a 
more complete eversion of pes valgus 
The basic explanation of flat foot is 
manifest In short, unable to support the 
body weight on the weakened muscles, the 
patient relaxes, throwmg the unaccustomed 
burden on the ligaments These mevitably 
give waj'’, the arch descends, and flat foot 
results 

X-RAY FINDINGS 

Because of the bone and joint changes in 
flat foot of the spasmodic and osseous type, 
no upright posturing is needed 

In pronation of the calcaneum, the 
shadow of the lateral process of the tuber- 
osity is absent. 

Normally the free dorsum of the distal 
articular end of the astragalus forms a 
slightly concave hne Snelling ndges and 
formation of processes are all pathological 
caused by the abnormal form of the nhole 
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arch of the foot The postenor process of 
the astragalus becomes larger and more 
irregularly edged 

A broad gapmg joint fissure on the dor- 
sum between the astragalus, scaphoid, and 
cuboid mdicates flat foot When the bod}’’ 
weight is placed on the foot, the fissure be- 
comes narrower 

In flat foot, the articular edges frequently 
appear raised — a condition which is always 
combmed with a bony swelling at the ar- 
ticular ends of the bones 

In the normal foot, the plantar view of 
the scaphoid bone takes the form of a cres- 
cent In flat foot, it IS more wedge-shaped 
On the inner side of the tuberosity of the 
ischium there is developed a considerable 
button-hke thickening of the bone Due 
to flat foot, an evtemal gait, and flat pelvis, 
an exostosis is formed at the origin of the 
gracilis tendon The pelvis is turned from 
the normally inclined position, and ele- 


vated to the flat position at the anterior 
edge 

Thanks are due to the Clay-Adams Co , 
of New York City, who were kind enough 
to furnish us with the microtome section 
and the skeletons of the foot, which are 
used in this article 


REFERENCES 

1 Dams G G Applied Anatomy J B Lipin 
cott Co Philadelphia 1934 

2 Dunn H L Status of Human Arch when 
Subjected to Body Weight Mihtary Surgeon, June 
1923 52, S07-G28 

3 Jones Sir Robert, and Lovett R W 
Orthopedic Surgery Second ed William Wood &. Co 
New York 1929 

4 K6hler a Roentgenology Translation bv 
Arthur Turnbull William Wood S,. Co New York, 
1928 

5 Nutt, J J Diseases and Deformities of the 
Foot Second ed E B Treat S. Co , New York 1925 

6 SLOitANN H C Demonstration and Analysis 
of Calcaneo-navicular Coalition bj Roentgen E\ami- 
nation Acta Radiologica 1926 5, 304-31,2 

7 Ta\lor R T Surgery of the Spine and 
Extremities P Blakiston s Son &. Co , Philadelphia, 
1923 


130 Henrj St 



ROENTGEN MENSURATION BY STEREOROENTGENOMETRY 

By CLAYTON R JOHNSON, MD, Los Angeles 


S TEREOROENTGENOMETRY is a 
descnptive name for a method of 
roentgen measurement whereby the 
sohd dimensions of a radiopaque object 
may be detemnned from its stereoscopic 
radiograms The basic pnnciple involved 
IS that known as “the Cross-thread Method 
of Localization,’’ described by Mackenzie- 
Davidson, in 1806 (1), who established 
the fact that it is possible and practical to 


THE PRINCIPLE OF 
STEREOROENTGENOMETRY 

In Figure 1-^, YY represents a radio- 
paque object somewhere m space between 
the target of the tube and the film FF' 
YTien the focal spot of the tube is at A, 
the shadow of AT will be cast on the 
film as AX 41 The target ol the tube 
IS then shifted to position B and the 





Fig 1 Illustration of the principle of stereoroentgenometn See teit for 
description 


reconstruct, by mechanical means, a phan- 
tom image of an object from its shadows 
on stereoscopic radiograms 

Later, in 1911, Manges (2), using the 
same pnnciple, measured the bony peh es 
of pregnant women 

On previous occasions (3, 4, and 5), the 
author has described his ongmal apparatus 
and method for roentgen measurement of 
radiopaque bodies The method has 
proved practical and accurate for pelnm- 
etry, for the localization and measure- 
ment of foreign bodies, for the measure- 
ment and localization of sinus tracts filled 
with opaque media, and for other similar 
diagnostic problems 

1 The stereoroentgcnometer is being manufacturt.d 
and distributed b> the Standard X Co, Chicago 
Illinois 


shadow A 1 is cast on the fihn as BA Bi' 
The distance from 4 to F is known, the 
distance from 4 to FF' is known, the 
position of the film FF' with relation to 
the tube position 4 and B is known, 
therefore, it becomes a simple procedure 
to reconstruct a phantom image of XI in 
the folloivmg manner 

In Figure 1-B, the apparatus (the stereo- 
roentgenometer) is so constructed that the 
positions A and B and FF' are in identical 
relationship as that of Figure 1-A Flexi- 
ble rnres are stretched from A to AA and 
from B to BX The pomt at which the 
wares cross ivill be the location of A' in 
space ivith relationship to the film when 
the radiogram was made This pomt is 
fixed bj means of a pointer 

In Figure 1-C the wares are stretched to 
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Tig 2 The patient lies in a comfoTtable supine 
position and stercoradiograms are made An> 
technician with average skill can make these radio 
grams The Bucky tray has been pulled out to 
show the cassette and special marker 


B\ and AV, this locates the point \ in 
space We have now constructed a phan- 
tom image of the object A I m space, and 
its size may be measured directly with a 
rule The distance A1 may represent 
the true conjugate of a pelvis, the diameter 
of a bullet, or the size of a sinus tract 
filled with opaque media 

ROENTGEN PELVIMETRY 


Fig 3 Illustration of an obliquely contracted 
or Nagele type of pelvis All diameters of the in- 
let outlet and fetal head are readdy obtainable 
Stcreoradiograms are available for locating ana 
tomical landmarks for measurement for determin 
ing the position of the head and for studying the 
contour of the pelvis 


etr)' has had no important changes since 
that desenbed on prenous occasions The 
patient lies m a comfortable supine posi- 
tion and stereoradiograms are made (Fig 
2) Any technician with average skill can 
make these radiograms As apphed to 


Since the introduction of the metliod in 
1927, the author has used tlic system 
successfully in several hundred cases of 
roentgen pelvimetry and some i erj' definite 
conclusions have been drawn Although 
practically every tjqic of pelvic deformitv 
desenbed has been discov ered iii these 
CNaminations, the percentage of significant 
disproportion between the fetal head and 
the maternal pelvis is probably less tlian 
1 per cent and certainly not so frequent 
<is susjiectcd from clinical examinations 
upon which electne operatne procedures 
arc instituted 

1 he technic of examination for pelxani- 


pelvimetry, an}!^ desirable diameters (Fig 
3) of the pelns and fetal head are readily 
obtainable Stereoradiograms are at the 
same time available for study as to the 
general contour of the pehas and position 
of the fetal head Any method of roentgen 
pelvametry which prondes less information 
is inadequate 

From expenence, it has been found prac- 
tical to determine the true conjugate, the 
right oblique, and the left oblique diameters 
of the inlet Anv true conjugate above 
10 0 cm should be considered adequate 
At the outlet, the bis-ischial and postenor 
sagital diameters are most important 
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reconstruct, by mechamcal means, a phan- 
tom image of an object from its shadows 
on stereoscopic radiograms 

Later, m 1911, Manges (2), using the 
same prmaple, measured the bony pelves 
of pregnant women 

On previous occasions (3, 4, and 5), the 
author has descnbed his ongmal apparatus 
and method for roentgen measurement of 
radiopaque bodies The method has 
proved practical and accurate for pelimi- 
etry, for the locahzation and measure- 
ment of foreign bodies, for the measure- 
ment and locahzation of sinus tracts filled 
ivith opaque media, and for other smular 
diagnostic problems 
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and distributed by the Standard X rat Co Chicago 
Illinois 


shadow AT is cast on the film as BX B\ 
The distance from A to R is known, the 
distance from 4 to FF' is known, the 
position of the film FF' with relation to 
the tube position A and B is known, 
therefore, it becomes a simple procedure 
to reconstruct a phantom image of XY in 
the followmg manner 

In Figure 1-B, the apparatus (the stereo- 
roentgenometer) IS so constructed that the 
positions A and B and FF’ are m identical 
relationship as that of Figure 1--1 Flexi- 
ble wires are stretched from A to 4 \ and 
from B to BX The point at which the 
wires cross will be the location of \ m 
space ivith relationship to the film when 
the radiogram was made This point is 
fLxed by means of a pointer 

In Figure l-C the wires are stretched to 
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CONGENITAL BRONCHIECTASIS IN CHILDREN 

Bv GEORGE S REITTER, M D , East Orange, New Jersey 



SURVEY of the literature reveals 
that there have been comparatively 
few cases of congenital bronchiecta- 
sis reported since Liennec, in 1819, first 
drew attention to this condition There 
seems to be httle or no disagreement 
among some recent wnters that bronchiec- 
tasis m children is of congenital ongm 
The clinical aspects are well known and 


of bronchiectasis m children is considered 
to be the result of long-continued coughing, 
and there is little doubt that infantile 
bronchopneumonia and whoopmg cough 
do modify the bronchial walls and destroy 
their elastic armor thereby causing a secon- 
dar)' dilatation, one must always consider 
that the acadental malady is often only 
the occasion which bnngs out a latent 



I ig 1 Fig 2 

Figs 1 and 2 Congenital bronchiectasis Multiple globular ca^^tatlons are present throughout both 
lungs with considerable infiltration along the bronchi 


need not be desenbed The pathologic- 
anatomic characteristics howeter should 
be discussed 

Anatomists admit four tapes of bron- 
chial malformations (a) pulmonan age- 
nesia and h\ poplasia , (b) fetal bronchiec- 
tasis including poh c\ Stic lung (i) forma- 
tion of bronchi in countless numbers, and 
(,</) chondromas Although the usual case 


congenital lesion or that a congenital lesion 
may be present and is aggravated by an 
accidental bronchopneumonia A con- 
genital factor must be adnutted tvith sur- 
prising frequenc} m an) case The patho- 
logic charactenstics are hjqierplasia and 
nch \ asculanzation, marked mutilation 


of the bronchial muscles, elastic tissue, 
and cartilages whether the lesions are 
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Fig 4 The stereoroenigenomcter a practical 
device for roentgen measurement of the radio- 
paque objects 


the sum of these diameters are 17 
cm or more, no difficulty should be expen- 
enced with the normal fetal head 

COMMENT 

The skill m interpretation of the findings 
IS not difficult for anyone who can qualify 
as a roentgenologist Roentgen pelvim- 
etry opens a new field of great practical 
service for the roentgenologist A well 
constructed, workable mstrument (Fig 4) 
at comparatively low cost is now available ' 
It gives the roentgenologist a new, practi- 
cal tool, umversal m application m those 
instances wherein it is desirable to know 
the solid dimensions of radiopaque skeletal 
parts or objects within the human body 


REFERENCES 

(1) Davidson Sir J Localization by X rays and 
Stereoscopy Hoeber New York City 1916 

(2) Manges, W F Descnption of Method of 
”Afeasuring Female Pelvis Am Quart Roentgenol , 
Apnl, 1911 

(3) Johnson C R Mensuration and Localiza 

tion by Means of Roentgen Ray Radiolooi June 
1927 8, 518-521 , , ^ , 

(4) Idem Stereoroentgenometry of the Female 
Pelvis Trans Section on Obstetrics Gimecologi 
and Abdominal Surgery A M A 1929 

(5) Idem Stereoroentgenometry A Method for 
MensuraUon b> Means of the Roentgen Ray Am 
Jour Surg January 1930 



REITTER CONGENITAL BRONCHIECTASIS IN CHILDREN 


497 


expiration was prolonged The dinical 
impression at this time was that the patient 
had a right bronchiectasis, a second degree 
emphysema, and an amyloid hver 

At all times the patient ran a spiked 
temperature Her total gam m weight 
dunng the six weeks in the hospital was 
four pounds Postural dramage was tried 
for ten minutes eierj’’ other day The 
expectoration was a greenish muco-puru- 
lent material, which at one time was 
tmged unth blood, probably due to the 
force with which it was brought up, for she 
often vomited food of the prenous meal in 
these parox)’’sms 

The interest m this particular case arose 
irom the problem oi its ddferential diag- 
nosis, 1 c , tuberculosis or congenital bron- 
chiectasis The patient had been classified 
as a case of active pulmonary tuberculosis 
bv the County Tuberculosis dime There 
w'as no history of tuberculous contacts m 
the famil} , and there were eight negative 
jMantoux tests The fibrosis and infiltra- 
tion in the bronchi, together mth the en- 


hirged peribronchial lymph nodes, would 
suggest that the bronchiectasis was sec- 
ondax}’^ to tuberculous lesions The ab- 
sence, however, of a defimte chmeal basis 
of tuberculosis would rule out this positive 
factor The patient never had had whoop- 
mg cough, pneumoma, or any other acute 
respiratory infection, which have been the 
commonly accepted causes of bronchiec- 
tasis I am mclmed to agree with Krampf, 
Saye, Herms and Mumme, and Lereboullet 
that there is a congenital basis for most 
cases of bronchiectasis m children, and that 
the diagnosis in this case should be con- 
genital bronchiectasis 
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Fig 3 P]g 4 

Figs 3 and 4 Same case after instillation of lipiodol mto the nght loner lobe 


confined to one lobe or involve the entire 
lung 

A case was admitted to the Essex County 
Isolation Hospital with the diagnosis of 
pulmonary tuberculosis from a County 
Tuberculosis Chmc The patient, a white 
female of mne years, gave a history of 
havmg had chicken pox, measles, and 
mumps The mother stated that she had 
always had some cough, which at times 
was productive, and that she had never 
been a robust child 

The followmg were the positive chmcal 
findings A poorly developed and poorly 
nourished child, not acutely ill The 
tongue was coated, the skin warm and dr}', 
and the muscles of the extremities had a 
wasted appearance The fingers were 
clubbed The cheeks were flushed The 
chest was poorly developed, with retracted 
interspaces, and had marked osteopulmo- 
nBry arthropathy There was some tactile 
fremitus throughout, ivith the percussion 


note dull over the left upper chest poste- 
norly There were loud crackhng rAles 
over the entire chest, more marked in the 
apices and the upper portions of the lungs 
The heart was normal The abdomen ivas 
protuberant and hard but without muscle 
ngidity or tenderness There was a non- 
productive cough and profuse mght sweats 
Eight tubercuhn tests were negative Re- 
peated sputum tests and stomach washings 
were negativ^e for tubercle bacilh 

The first roentgenologic examination u as 
made after one week in the hospital, the 
second was made with hpiodol gi\ en b}' the 
brondioscopical method at the end of a 
month 

Two weeks later, the hver uas found to 
be hard and descended to about three 
fingers’ breadth below the costal margin 
This was behei ed to be an am>loid infiltra- 
tion The right side of the chest drooped 
RAles were present throughout the entire 
chest, both on inspiration and expiration, 
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Tig 2 Lateral roentgenograms of the dorsal vertebra; (A) {upper left) at birth (B) {upper right) 6 
months (C) (icncer left) 1 >ear (D) {lower right) 2 years Well calcified articular facets are seen first m C 

ance m roentgenograms dunng mfancy and Kirklin (9) In the upper cervical 


vanes wndely, they are usually first seen 
between si\ months and two years of age 
Microscopic sections made through the 
R ertebral articular facets of children djung 
in early infancy show an osseous nucleus 
occup}nng the central portion of the facet, 
but this amount of ossification is not suffi- 
cient, usually, to produce a shadow in the 
roentgenogram (Fig 2) Clear definition 
of the articular margins is not commonly 
found before the age of eight 

Because of the peculiar contour of the 
\crtcbrT. roentgenologic interpretation of 
changes m the articular facets is often 
difficult m roentgenograms of the spinal 
column taken in the customary manner 
Special methods for obtaining roentgeno- 
grams of the articular facets ha\e been 
reported b\ Lange (S) and bv GhormlcR 


spine, the articular facets are best shoivn m 
roentgenograms taken through the open 
mouth In the lower cemcal region, la- 
teral news pronde a good picture of the 
facets For the dorsal spine, rotation 
dorsally from 15 to 20 degrees from the 
true lateral new is suggested In the first 
to the fourth lumbar vertebra, the articular 
facets are shown fairly well in anteropos- 

TABLE I — ROENTGENOLOGIC CHANGES IN 
SPINAL ARTICULAR FACETS IN CHILDREN 


Changes No of cases 

Ncgatnc 203 

Spma bifida occulta S9 

Asymmclty of facets (on the tt\o sides) 4S 

Elongation of tip of facet (sharpening) 23 

Articular surfaces not parallel 22 

Cases studied 500 


In children ankjlosis of the articular facets cannot 
Ik. ascertained wnth ccrtaint> m roentgenograms 



DEVELOPMENTAL CHANGES IN THE VERTEBRAL 
ARTICULAR FACETS 

Bv JOHN G KUHNS, M D , Boston, Mass 


ROWTH and differenfaation in any 
part of the human organism usually 
progress in a defimtely predictable 
manner Such governed alteration in size 
and shape is well exemphfied m the de- 
velopment of the vertebrse Clinical ex- 
perience has taught us that serious me- 
chanical or metabolic disturbances are 
required to alter this pattern of growth 
Bending is seen more commonl)% in the 
long bones, but in all diseases leading to 



Fig 1 The vertebral column of a 
child two years of age showing congeni tal 
abnormalities of the spme There is a 
mde separation of the pedicles in the 
mid-dorsal region, and complete absence 
of the pedicle on the left side in the lum 
bar region 

osseous deformity there is a constant at- 
tempt on the part of the reparative forces of 
the body, probably through mechanical 
stimuh, to approach the normal contour of 
the bone 

Abnormahties in the vertebral articular 
facets may be found at birth, as 
and Wierszejewski (2) have shown There 
may be complete absence of the pedicles 


and articular facets, or there may be wide 
lateral separation of the lamina, c g , spina 
bifida, causing the facets to be useless as 
jomts A more common change, especially 
m the lumbar region of the spme (3), is a 
vanation m the shape and direcbonal slant 
of one or both articular facets of a i^ertebra 
One articular facet may be of the normal, 
crescentic type, w^hile the other may be flat 
with a varying axis of the articular surface 
(4) Abnormahties of this sort lead to a 
difference in the relative stability of the 
two sides of the vertebral column, iwth 
changes m contour appeanng m adult life 
Strain of the back (5) and scoliosis (6) have 
accompamed such irregulanties of struc 
ture (Fig 1) 

Changes m the vertebral articular facets 
occur from many causes dunng growth 
This study was suggested by the changes 
observed m the articular facets in roent- 
genograms of children with scohosis An 
attempt was made to determine what 
structural alterations occurred in the ar- 
ticular facets of the spinal column before 
matunty was attained Five hundred 
roentgenograms of the spinal column in 
children were studied to determine the 
presence and frequency of abnormahties in 
the vertebral articular facets In the 
Warren Museum of the Harv^ard Medical 
School, an examination was made of the 
skeletons of children, as well as those of 
adults, with deformity Portions of the 
dorsal spme were removed routinely at 50 
autopsies upon children, and the articular 
facets of these specimens were studied 
macroscopically and microscopically 
The 1 ertebral articular facets attain 
functional matunty as spinal joints at the 
seventh to the eighth month of fetal life 
They are recognized in the cartilaginous 
extensions of the \^ertebral anlage m 14- 
milhraeter embn os, and are found as sepa- 
rated, oi erlappmg articular surfaces in 50- 
milhmeter embn os (7) Their appcar- 
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ng 5 The spine of a boj 21 years 
of age who had tuberculosis of the spine 
since the age of seven There is fusion 
of the articular facets at the apcv of the 
kj-phos 


opposing articular surfaces With marked 
increase in the deformity , c ? , tuberculosis, 
fusion of the articular facets about the apex 
of the kvphos may' occur (Fig o) 

In lordosis, there is a greater tend- 
ency to disalignment of the articular sur- 
faces (Fig 6) In older indmduals this is 
supplemented, not infrequentlv, by' osseous 
proliferation about the margms of the 
facets, at times producing a hooked process 
which greatly' limits motion In scoliosis, 
much less distortion of the facets is seen 
tlian would be expected In prepared 
sjnnes w itli moderate scoliosis, the contour, 
directional slant and functional mtegntv 
of the facets are maintained surpnsinglv 
well In the sc\erc curves, anky'losis of 
the articular facets occurs at the apex of 
the curie In rheumatoid arthritis in- 
lohang the spine both m adults and m 
children, there is earlv ossification of the 
articular capsule, followed more slowh by' 
aiiki losis of the articular facets 

Ihcsc changes, howcier do not lead to 
noticeable changes in the internal bony 
irchilccture of the articular facets 



Fig f) Roentgenogram of a lumbar spine of a 
cliild seven >ears of age with extreme lordosis 
There is disalignment of the articulating surfaces 
of the facets 

A'licroscopic study of the articular facets 
obtained at autopsies upon children show'ed 
no distinct changes in the internal archi- 
tecture of the bone 

These developmental changesmthe verte- 
bral articular facets may come on slowly' or 
rapidly' In metabolic disturbances, as m 
rickets, m diseases leading to the destruc- 
tion of bone and after severe trauma thet 
can occur m a short space of time In pos- 
tural deformities and m scoliosis thev anse 
more slow'ly' S^Tnptoms usually appear 
only after fairly extensu e deformity of the 
articular facets has occurred (II) At first 
there is only slight interference of the 
functional actinty of the spine, which 
steadily becomes more marked wath in- 
crease of the deformity 

In roentgenograms, as Lange (S) has 
showTi, one of the earliest changes is a 
pointed appearance of the tip of the articu- 
lar facet instead of the usual rounded con- 
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Fig 3 The lumbar spine inth asyra 
melr> of articular facets and osteoarthn 
tis, and marked bonj overgrowth about 
the facets 



tenor ^Tetvs For the lumbosacral region, 
a diagonal \new mth the patient rotated 
from 45 to 60 degrees from the true lateral 
IS advocated 

\Vhile special technic gives a less dis- 
torted and more clearly defined picture of 
the vertebral, articular facets, much can be 
learned from anteropostenor and lateral 
views of the spine In good roentgeno- 
grams, the outlmes of the articular facets 
can usually be determined on close scrutiny 
when the shadow of the pedicles or verte- 
bral body is superimposed Table I sum- 
manzes the findings in a study of 500 
anteropostenor and lateral roentgeno- 
grams of the spine m childhood Many 
more vanations would probably have been 
found m older groups and if special roent- 
genograms for the articular facets had been 
taken 

The most common finding in roentgeno- 
grams IS spma bifida Somewhat less 
common is an asvmmetry of the articular 
facets chiefly at the lumbosacral junction 
Here, further changes take place in adult 
life, probabl}'^ in an attempt to increase 
vertebral stability fFig 3) Goldthnait 


Fig 4 Child of 12 years with marked brdosis 
and asymmetry of the lumbosacral facets Note 
the elongation of the facets on the nght 

(10) and Ghormley (11) have shown that 
serious distiubances can follow such 
changes With persisting anteropostenor 
and lateral denations of the spine, develop 
mental changes m the articular facets must, 
of necessity, occur with growth Thej^ are 
recognized chiefly as a twist or an elonga- 
tion (a “sharpening”) of the tip of the 
articular facet (S) (Fig 4) 

In speamens of the spinal column mild 
asymmetry’’ of the laminae and shght 
changes in the length and directional slant 
of the articular facets are often found 
Both in the milder anteropostenor and lat- 
eral denations of the spine and m the 
more severe scohosis and kj'phosis ac- 
companjang out-spoken disease changes 
are found m the vertebral articular facets 
in fixed preparations In the Imng, these 
changes are often not perceptible m roent- 
genograms In kj-phosis, there is first 
seen an increased anteropostenor inclina- 
tion of the facets, mth a fairly constant 
maintenance of the parallel position of the 
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NEXT ANNUAL MEETING 

DEC 2-C, HOTEL STATLER, DETROIT 


This IS the time when members and fnends 
of the Radiological Society of North America 
are making plans to attend the Annual Meet- 
ing, and for that reason it has seemed fitting 
to say a httle about the city of Detroit, this 
year’s meeting place The modem city is inti- 
mately known to many, but a bnef rdsum4 of 
the colorful history may be of interest — how 
many of us who think of Detroit as the automo- 
bile capital of Amenca have ever stopped to 
think of the reason why a settlement was first 
located on that site or the trading center which 
antedated the automotive industry' 

The building of Detroit on a spot where Na- 
ture has fashioned something splendid was 
partly out of circumstance, partly out of neces- 
sity, and partly because of a very locahzed con- 
venience \'\Tien Cadillac mo\ed across Lake 
Ene and swung north up the Detroit River he 
saw the calm blue of these northern waters 
sheltered from the furj’- of the Great Lakes by 
an island at each end, and on the west bank of 
tlic nvcr he noticed a slight promontot 3 % over- 
looking the surrounding countr>', an ideal spot 
for his sentinels to watch tlie movements of the 
Indians and tlie Bntish who w ere gradually en- 
croaching upon tlie temtones of New France 
and tlireatemng to annihilate the power of 
France in Amenca 

He built a rude settlement on the nm of this 
nortliem w ildcmess, a savage outpost touched 
feebly bj Uic stra-s glints of French chivalr)-^ 
and nobihty, holding m its feeble fist the touch- 
stone of tlie power of the Bourbon d} nasty 
■knd tlie little settlement shambled along 
the banks of the n\cr, slowh and braiely, 
anxious about Indian outbreaks and massacres 
1 hrougli tilt bleak wanters it staggered as hun- 
grx as a ghost, ill supplied and out of the 
reaches of cmhzalion 

T hen one dai General Wolfe swept the Plains 
of Abrdiain, conquered the French with a 
siipenor force, and all the lands of the St Law- 


rence, Ohio, and Mississippi Valleys were sur- 
rendered to Great Bntam The power of 
France was broken m North Amenca Detroit 
became a Bntish possession It remained so 
until 1783, when Amenca broke with England 
It has since remained under Amencan rule with 
the exception of a short penod dunng the War 
of 1812 when the Bntish flag flung its defiance 
out across her battlements 
The nineteenth century gave birth to a cul- 
ture that still chngs traditionally to the city — 
a culture that was npe and glowing before the 
automobile swept in upon us and our industry' 
m its maddened pace The middle of the mne- 
teenth century saw a slow and continued 
growth, a sound healthy condition of busmess 
pioneered by men who loved business and its 
gifts to civilization, men satisfied wnth small 
profits but sound financial policy It is a 
simple storj^ — how these men rose to wealth 


and aniuence wrth the success of their business, 
how they found time, in their slow deliberate 
pace, to set up a distinct culture, in a soaety 
that was bom out of savage manners and pol- 
ished by the glint of the courts of France 

Jefferson Ax'enue was at one time Detroit’s 
Rmera, colored with fashion, glowing with 
French manners, sty led w ith anstocrac} Such 
names as Antoine, Beaubien, Chene, St Aubm, 
and Joseph Campau are woven in the familiar- 
scene of old Detroit Like the ity' clinging to 
the ancient rum, Jefferson Axenue refuses to 
surrender its fascinating character to a mere 
memor} and clings to the early romance of this 
city Former wealth paraded here on foot, 
now it whizzes bj m limousines, without a 
thought, no doubt, of the former gay splendor 
that feasted here 

Detroit was almost destined to be erased 
from the business picture of the country The 

city u as polishing her manners Itwasgrow- 

inp but slow h People hero w ere more inter- 
ested m the quiet lux-unes of In mg than m tlie 
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tour of the end of the facet In antero- 
posterior disturbances in vertebral ahgn- 
ment, the parallel position of the articular 
surfaces of the facets is changed, but secon- 
dary arthntic changes develop very slowly 
In scohosis, the articular surfaces are 
pressed firmly together on the concave side 
but are separated on the convex side 
Tortion of the vertebral bodies may pro- 
duce a sagittal or frontal separation 
Fractures usually produce easily observ- 
able shadows if the roentgenograms are 
taken in a special manner to show the 
articular facets Occasionally, as was 
shown m one roentgenogram studied, a 
congenital separation of the tip of the 
articular facfet may be present The ab- 
sence of the usual signs of fracture will help 
m the diagnosis of this condition Dislo- 
cations of the facets may occur after slight 
or more severe mjunes (12) In such 
mjunes, structural changes m the articular 
facets develop rapidly if reduction is not 
accomphshed 

The senousness of these deformities of 
the vertebral articular facets and the symp- 
toms which they produce vary widely It 
is evident that their presence at times pre- 
vents correction of spmal deformity and 
limits vertebral motion That they can 
lead to serious neurologic symptoms has 
been shown by Gunther and Kerr (13), and 
by Ghormley (11) The less severe 
changes m the articular facets often lead to 
osteoarthntic changes by the mechamcal 
disahgnment and by the mterference which 
they produce m articular motion 

CONCLUSIONS 

(1) Deformities of the vertebral articular 
facets occur frequently with spmal de- 
formities and with diseases and mjunes 
involvmg the vertebra 

(2) These deformities are best shown m 


roentgenograms by special technic but are 
often visible m ordinary anteropostenor 
and lateral roentgenograms of the spinal 
column 

(3) The usual deformities of the facets 
found m roentgenograms and in cleared 
specimens are (a) disahgnment of the 
articulating surfaces, (b) prohferative 
changes, either hook-like projections about 
the margins or an elongation of the tip of 
the articular facet, (c) ankjdoses of the 
facets 

(4) These changes, although mild and 
symptomless m childhood, may hinder 
correction of a spmal deformity, and may 
lead to the development of osteo-arthntis 
about the facets and imtation of the spmal 
nerve roots 
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PUBLICITY CHAIRIMAN S PLANS 

The twenty-first annual meeting of the 
Radiological Society of North Amenca will be 
held in Detroit at the Hotel Statler, December 
2 to G, inclusive This tear is the fortieth 
anniversary of the discotery of the roentgen 
ray The Radiological Society of North 
Amenca is just one-half that age 
E\ eiy thing is in readiness for a great meet- 
ing Improved economic conditions forecast 
a large attendance The program is the best 
in years, giving evidence of an efficient and 
industnous Program Committee and denotes 
our progress and expenence As each section 
IS arranged under a sjunposium, papers on allied 
subjects will be read consecutively — the ideal 
manner in w'hich to present a program The 
essayists have had n idc and special experience 
and are well fitted to present their subjects 
Hoivard P Doub, M D , Chairman of the 
Committee on General Arrangements, and 
Lawrence H Remolds, M D , Chairman of the 
Local Committee on Publicity, hai e been un- 
tinng in our behalf and preliminary reports 
indicate that our stay in Detroit mil be en- 
JO^ able and profitable 

The commercial and scientific exhibits mil 
equal, if not surpass, our standard of former 
jears 

The clinics, under the direction of B H 
Omdoff, M D , n ill be arranged to be of 
great \ aliie to those attending them 

Our guest speakers mil be Chevalier Jack- 
son, M D , and Charles F Gcschickter, AI D , 
and one or t\\ o European radiologists of promi- 
nence 

A he Dr Russell D Carman Meinonal Lee 
turc will be delivered bv Arthur C Chnstic, 
M D , of W ashington, D C 


Matters of special importance mil be taken 
up at the executiv'c sessions, particularly m 
rrference to the constitution and by-laws 

The city of Detroit offers many places of 
attraction and affords an opportunity to vnew 
the great automobile industry The entire 
program and the arrangements for good enter- 
tainment deserv^e a large registration 

All arrangements and facilities mil be pro- 
vided for the handlmg of railroad tickets and 
tram connections Reduced rates will be ob- 
tained for those travelling by railroad (See 
information under ‘‘Transportation,’ p 363 of 
September issue ) 

Alake your reservations early and plan to 
remain for the entire session Bnng the ladies 
with you — they are alway^s welcome Special 
arrangements hav^e been made for entertaming 
them Come and take part in one of the best 
meetings you mil ever attend 

Many perplexing problems confront us in a 
rapidly' changng world 

William J Corcoran, M D , Chairman, 
Publicity and Educational Committee 


GREENFIELD VILLAGE 

How interesting it would be if we could turn 
back the pages of time and see how' our fore- 
fathers lived' Realize the simplicity of their 
daih life' Note the progress through the 
years' 

That, to some extent, can be done in a trip 
through Henry Ford s Greenfield Village near 
Detroit It has become one of the most inter- 
esting places to V isit on the continent Mam 
new Iv -weds now visit Greenfield Village on 
thcir hone^ moon 

Vomcn, especiallv, hke Greenfield Village, 
or many of the exhibits arc centered about the 



504 


RADIOLOGY 



St-ylmc of Detroit 


tenure of a strictly industnal and business com- 
plex and Detroit was advertised as a “aty 
where life is worth in'ing ' Meanwhile other 
cities had become great Chicago, Philadel- 
phia, New York, Boston, Cleveland, St Loms, 
Cinannati, Baltimore, and the West, all gath- 
ering a quick momentum to bmld gigantic per- 
spectives of business, a growing sense to pile 
cities in the air and heap our Amencan wealth 
This psycholog)’’ began to grow in the middle of 
the nineteenth centur}’ It was the beginning 
of our metropolitan immensities of to day 
Then something happened at Detroit Near 
the end of the mneteenth century, a new era 
was descnbmg its trajectory in the sky Some 
of the first experiments on gasoline engmes 
were being tried Organizations had been 
formed and failed Thousands of dollars were 
being invested and lost A group of young 
men, men of business and vision, just a few, 
strode into those gargantuan battles of finance 
and personahty and won Many lost with sick 
hearts It was the battle of the mighty- 
mighty imnds, mighty ■wills, mighty energies 
Steam, electnaty, and gasolme fought it out 
on the streets of the towns and the nllages of 
the country Gasoline won — and out of the 
thickets of the mneteenth century came a new 
ci'vihzation — a civihzation on wheels Great 
men had put it there The tallow of the mght 
watch had burned low oi er experiments and 
ugly words Machinery became the dominant 
force, the mtemal combustion engine its 
dynamo 

An old civilization v as reehng then Things 
were changing so rapidl)^ that men were ivin- 
mng fame overnight, the men who were pre- 
pared for fame, those who saw the fingers of 


the times traang new and strange characters 
on the wall Some were caught m the eddying 
torrent, unable to extricate themselves Some 
blundered and foundered Other blusterous 
fellows rushed in, were caught in its tentacles 
and whirled to fortunes A new world of ma 
chinerj’ had humed down upon mankind and 
men could see its forces bemg dnven from De- 
troit to the ends of the earth 
And so Detroit became an industnal city, and 
after our factones were built, we built schools 
and colleges, libranes and museums, beaubful 
theaters and ofBce buildings, parks and boule 
■Cards Some of our theaters are among the 
largest m the world Others are unique in their 
strange barbarian architecture With the 
beaut)’’ of the city s natural setting in this para 
disc of waters, I’lsitors will find a wealth of in 
teresL Detroit has cultural and educational 
phases that are known throughout the world, 
beaubful school buildmgs, and one of the most 
complete educational s) stems in the country^ 
Detroit presents to the imagination a succes 
Sion of panoramas m history and legend The 
Detroit City Hall has long been surrounded 
u'lth the sentiment of tradition Modem busi 
ness progress demanded a nen structure to re- 
place the old, but sentiment has preserv ed the 
glow of its historical associations and the build- 
mg sbll stands One can well imagine the 
genius ot the place gazing out remimscenth 
over the huge skj'scrapers The present build- 
ing IS one of the spots in the city that has not 
passed mto a sacredly renerated memory It 
sbll traces its shadows at the feet of mighty 
monarchs of modem business, protected from 
utilitarian candalism br the tendnls of a sacred 
tradibon 
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PUBLICITY CHAIRMAN S PLANS 

The twenty-first annual meeting of the 
Radiological Society of North America will be 
held in Detroit at the Hotel Statler, December 
2 to G, mclusive This 3 ^ear is the fortieth 
anniversary of the disco\er}^ of the roentgen 
ra} The Radiological Society of North 
Amenca is just one-half that age 

Everj'thmg is m readiness for a great meet- 
ing Improved economic conditions forecast 
a large attendance The program is the best 
in years, giinng emdence of an effiaent and 
industnous Program Committee and denotes 
our progress and experience As each section 
IS arranged under a symposium, papers on allied 
subjects ivill be read consecutively — the ideal 
manner in which to present a program The 
essapsts have had wide and special experience 
and are well fitted to present tlieir subjects 

Howard P Doub, M D , Chairman of the 
Committee on General Arrangements, and 
Eai\ rence H Rej nolds, M D , Chairman of the 
Local Committee on Publicity, have been un- 
tinng m our behalf and prehmmar}" reports 
mdicate that our staj in Detroit mil be en- 
Jo\ able and profitable 

The commercial and scientific exhibits mil 
equal, if not surpass, our standard of former 
jears 

The clinics, under the direction of B H 
Orndoff, M D , n ill be arranged to be of 
great y alue to those attending them 

Our guest speakers mil be Chevalier Jack 
^n, M D , and Charles F Geschickter, M D , 
JUid one or two European radiologists of promi- 
nence 

The Dr Russell D Carman Memorial Lec- 
ture Will be dclnercd b} Arthur C Christie, 

'I D , of Washington, D C 


iMatters of speaal importance will be taken 
up at the executive sessions, particularly in 
reference to the constitution and by-laws 

The city of Detroit offers many places of 
attraction and affords an opportumty to ynew 
the great automobile mdustrj'^ The entire 
program and the arrangements for good enter- 
tainment desery'e a large registration 

All arrangements and facilities will be pro- 
ynded for the handling of railroad tickets and 
tram connections Reduced rates will be ob- 
tained for those travelling by railroad (See 
information under “Transportation,’ p 363 of 
September issue ) 

Make your resenmtions early and plan to 
remain for the entire session Bnng the ladies 
mth 3 mu — they are alw'ays welcome Special 
arrangements have been made for entertammg 
them Come and take part m one of the best 
meetings 3 mu mil e\ er attend 

Many perplexing problems confront us m a 
rapidly changing world 

William J Corcoran, jM D , Chainmv, 
Publicity and Educational Committee 


GREENFIELD VILLAGE 

How interesting it would be if we could turn 
back the pages of time and see how' our fore- 
fathers lixed' Realize the simplicity of their 
dail 3 life' Note the progress through the 
years' 

That, to some extent, can be done in a trip 
through Henry Ford s Greenfield Village near 
Detroit It has become one of the most inter- 
esting places to ynsit on the continent Man 3 
neyvh-weds now yisit Greenfield Village on 
their hone 3 moon 

Women, especially, like Greenfield Village, 
for many of the exhibits arc centered about the 
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early Amencan home Most of the conven- 
tions now meeting m Detroit include on their 
entertainment program for the ladies a lunch 
at Dearborn Inn and a tnp through Greenfield 
V lUage 

Men, too, find the Village interesting, for 
combined with it is the Edison Institute which 
graphically illustrates the birth of Amencan in- 
ventive gemus and the progress of industry 

Few realize the magmtude of the task of 
gathenng the parts that together make a ty- 
pical Amencan village of long ago There is 
nothing hke it anywhere else in the world 
There are early Amencan homes complete with 
their antique furniture, spinmng wheels, looms, 
qmlting frames and all the other appurtenances 
of home-making back when “man works from 
sun to sun, but woman s work is never done” 
was more than a saymg 

Facing the village green stands Clinton 
Inn, famous hostelry, built in 1S30, and an im- 
portant stop for stage coaches on the Chicago 
turnpike Nearby are the village general store, 
the barber shop, the viUage blacksmith’s forge, 
and the old gnst null that stood for more than a 


century on the banks of Stony Creek at French 
town, near Monroe, Michigan 
Then there’s the wagon works and harness 
shop, the pnm New England church, and the 
little red school house where Henr}' Ford, him 
self, once went to school Recently, the home 
of Stephen Collms Foster, author of “Old 
Black Joe,” “Suawnee River' and many other 
favorites, was uprooted from the center oi 
noisy Pittsburgh and re erected m the ever- 
growmg village of Amencan memories Near 
by a restored stem-wheel steamboat gently 
nses and falls with the current of the Rner 
Rouge 

So Detroit, the city that put the Nation on 
wheels and changed the tempo of hvmg, has on 
its outskirts m Greenfield Village a hvmg page 
of historj’-, not of battles and conquests, but of 
the simple lives of our forefathers, their hard 
ships and comforts, their tnumphs in art and 
industry 

If you would turn back the pages of history, 
plan your tnp to Detroit to include a visit to 
Greenfield Village 



Greenfield Village 
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ADDITIONAL SYMPOSIA^ 

THORACIC PATHOLOGY 

Arranged by Harlan P Mills, M D , 
Phoeniv, Anzona 

1 Ernst A Pohle, M D , Ph D , Professor of 
Radiology 

L W Paul, M D , Assistant Professor of 
Radiology, and 

W H Oatwav, Jr , M D , Assistant in 
Medicine, University of Wisconsin Medi- 
cal School, Madison Routine Roentgen 
Examinations of the Chest of Patients 
Admitted to the State of Wisconsin 


Pathological Laboratory, Department of 
Surger}', Johns Hopkins Hospital and 
University, Baltimore Intrathoracic 
Tumors (Illustrated with lantern 
shdes ) 

2 John T Farrell, Jr , M D , Assistant 

Roentgenologist, Jefferson Hospital, 
Philadelphia The Responsibihty of the 
Radiologist in the Diagnosis and Treat- 
ment of Pulmonary Malignancy 

3 D E Ehrlich, BA, M D , and 

H A Hauptman, M D , New York City 
Cancer Institute, New York Pnmary 
Carcinoma of the Lungs 



Ford Rner Rouge Plant 


General Hospital dunng a Three month 
Penod 

2 Lro G Rigler, M D , University of 

Minnesota Hospitals, Minneapolis 
Atypical Distnbution of Pleural Effu- 
sions 

3 Ra\ a Carter, M D , Roentgenologist, 

Los Angeles Count) General Hospital, 
Los Angeles Pulmonarv' Mycotic In- 
fections (Illustrated mth lantern 
slides ) 

'1 Thomas R Hpalv, M D , Boston Yeast 
Infection of the Lungs (Form of title 
inav be changed ) 

intrathoracic neoplastic DISEASrS 

Chari rs r GrscnicKTFR, M D , Snrgical- 

' ThcM arc tn addition to the announcements of 
sj-miKisii pul.hshol ,n Ramoi ore for SoptcmlKr 1^5 


4 Samuel Brown, MD, Assistant Profes- 
sor of Roentgenolog)", Univ ersity of Cin- 
cinnati, and 

Justin E McCarth\,M D ,GoodSaman- 
tan Hospital, Cincinnati Intrathoraac 
Tumors Their Diagnosis and Treatment 


A CORRECTION 

In the August issue, page 240, in the revnew 
of ‘Clinical Patholog}' of the Jaws, mth a His- 
tologic and Roentgen Study of Practical Cases,” 
the author s name should read as follows "By 
Kurt H Thoma, D M D , Charles A Brackett 
Professor of Oral Patholog>,” etc Apologv is 
hcretnth offered to the author and publisher of 
the uork for an inad\crtent error 
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early Amencan home Most of the conven- 
tions now meeting m Detroit include on their 
entertamment program for the ladies a lunch 
at Dearborn Inn and a tnp through Greenfield 
Village 

Men, too, find the Village interesting, for 
combined with it is the Edison Institute which 
graphically illustrates the birth of Amencan in- 
ventive gemus and the progress of industry 

Few reahze the magnitude of the task of 
gathenng the parts that together make a ty- 
pical Amencan village of long ago There is 
nothing like it an3nvhere else in the world 
There are early Amencan homes complete with 
their antique furniture, spuming wheels, looms, 
quilting frames and aU the other appurtenances 
of home-making back when “man works from 
sun to sun, but woman’s work is never done’’ 
was more than a saying 

Facing the village green stands Chnton 
Inn, famous hostelry, built in 1S30, and an im- 
portant stop for stage coaches on the Chicago 
turnpike Nearby are the village general store, 
the barber shop, the village blacksmith’s forge, 
and the old gnst mill that stood for more than a 


century on the banks of Stony Creek at Frencli- 
town, near Monroe, Michigan 
Then there’s the wagon works and harness 
shop, the pnm New England church, and the 
little red school house where Henry" Ford, him 
self, once went to school Recently, the home 
of Stephen Collins Foster, author of “Old 
Black Joe,’’ “Suawnee River” and many other 
favontes, was uprooted from the center oi 
noisy Pittsburgh and re erected in the ever- 
growing village of American memories Near- 
by a restored stem-wheel steamboat gently 
nses and falls with the current of the River 
Rouge 

So Detroit, the city that put the Nation on 
wheels and changed the tempo of hvmg, has on 
its outskirts in Greenfield Village a hvmg page 
of history, not of battles and conquests, but of 
the simple lives of our forefathers, their hard 
ships and comforts, their triumphs in art and 
industry 

If you would turn back the pages of history, 
plan your tnp to Detroit to include a visit to 
Greenfield Village 
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Dir THFORCTISCHCN GRUNDLAGEN UNO 
M5GUCHKEITEN DER RSNTGENDIAGNOS- 
TJSCHEN Weichteiluntersuckung (The 
Theoretical Foundations and Possibilities of 
Roentgen Diagnostic Studies of Soft Tissue) 
B}’- Adolf Zuppinger, Assistant* Rontgen- 
institut der Universitat, Ziinch A volume 
of 99 pages, nitli 4G illustrations Georg 
Thicmc, Leipzig, 1935 Price, M 16, geb 
U IS 


Good roentgenograms of soft tissue require 
a ven accurate technic since the differences in 
absorption between the various elements 
im oh ed arc quite small So far the procedure 
has been more or less empirical and here is 
where the investigations of Zuppmger create an 
entirely new basis By studying from a 
physical standpoint the charactenstics of films, 
intensifying screens, spectra of tlic radiation 
used m radiography, the qualitative and quan- 
titalne changes of the rays after passing 
through tissues, and the ways and means to 
oicrcomc certain shortcomings, he arrives at 
definite deductions regarding the optimal 
exposure technic One important phase of his 
work coticcras the efficacy of contrast media 
It appears that iodine is the least efficient, w ith 
thorium topping the list and sih cr and bismutli 
niniimg close seconds Selenium seems to be 
the best filter malenal for radiographic pur- 
poses One table m tins monograph shows the 
absorption coefiicients of tlie \anous tissues 
ns well as of the most common foreign bodies 
The special exposure technic for demonstrating 
xancosc xcins m the esophagus, the \isuahza 
tioii of the hvpophanmx, including the use of a 
contrast medium, and the radiographic demon- 
stration of the cpipliannx arc desenbed in 
detail A number of excellent illustrations arc 
used throughout the text 

Ihis monograph b\ Zuppmger fills an urgent 
need in the radiographic hUraturc W’hilc 
oiiK a few points can be mentioned m a brief 
rextew, an attempt has been made to gixt at 
least some idea of the wealth of accurate in 
fonnatioti offered b\ the author The book is 
lieartih recommended, therefore, to the radi- 
ologist wlio uiultrstands scientific German and 
It IS hoped that an Ciighsli translation will be 
made axadable soon 


Apparatus and T.echnic for Roentgen- 
ography OF TH,E Crest By Charles 
Wn\L and S Reid Warren, Jr, Moore 
School of Electneal Enginecnng, University 
of Pennsydvania A volume of 175 pages 
and 35 illustrations Charles C Thomas, 
Springfield, 111 , 1935 Price, S5 00 

The pubhcation of this book may well be 
said to signify the coming of age of roentgen 
diagnosis That the latter has assumed suffi- 
cient importance in modem medical practice to 
necessitate a monograph on the technic of one 
small phase of roentgenology should be a 
source of gratification to all those who are 
laboring in this field 

It is fitting that a book on tlie technic of 
chest roentgenography should be issued from 
Philadelphia (it is a product of the Moore 
School of Electrical Engmeermg of the Um- 
xersity’ of Pennsydxania), where the work of 
MePhedran, Pancoast, and Pendergrass, and 
numerous others, has done so much to make 
the roentgen diagnosis of lung diseases possible 
This small volume cox ers tlie entire field of 
roentgen diagnostic technic, as related to the 
chest, from the proper mstallation of the elec- 
tneal supply and the choice of transformer to 
the constraction of the viewing box These 
technical details are considered from the point 
of view’ of the fundamental physical principles 
underlying them rather than from tlie practical 
technical standpoint The numerous expen- 
ments undertaken by the authors to establish 
these pnnciples arc described in comprehensive 
form Mevcrthclcss, there is considerable at- 
tention to the practical details of tlie produc- 
tion of a roentgenogram Certain important 
data such as the positioning of the patient or 
tlie centering of tlic tube are not given— 
possibly because they appeared to be too 
obMous On the whole, however, few details 
arc ox crlookcd, and there are some quotations 
from the literature, particularh as to the work 
of R B R ilsei 

The book presents a xaluable guide to the 
fundamental pnnciples mxolx'cd m all x-ray 
diagnostic technics In certain portions the 
material max appear radimcntary to the prac- 
tising rointgenologist Manx of the details 
arc well known Ncxcrthelcss, it is well to 
haxc them presented as clearly and concisclv 
as is here done ^ 

A few concrete ilhislntions may serxe to 
indicate the scopi of the material presented 
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LIST OF DETROIT HOTELS 




SINGLE 

DOUBLE 

TWUN BEDDED 


No of 

With Without 

With 

Without ] 

With Without 

Hotel 

Rooms 

Bath Bath 

Bath 

Bath 

Bath Bath 

Abmgton 

135 

$2 50 up 

S3 50 up 



700 Seward 

Suites, $50 up monthly 




Belcrest 

135 

S2 50 up 

$4 00 up 



5440 Cass 

Suites, $50 00 up monthl}’^ 




Book-Cadillac 
Washington Blvd 

1200 

S3 00 up 

S4 50 up 


So 00 up 

Bnggs 

1 14 W Adams 

200 

$2 00 up 

$3 00 up 


S4 OOup 

Dearborn Inn 
Dearborn, Mich 

100 

$3 00 up 

So 00 up 


SO 00 up 

Detroit Leland 

Cass at Bagiev 

SOO 

$2 50 up 

S3 50 up 


S4 50 up 

Fort Shelby 

Lafayette at First 
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RADIOLOGY 


The authors wisely caution against the use of 
very low voltages in chest roentgenography 
They call attention to the discrepancy be- 
tween the milhampere-seconds and the degree 
of exposure when widely vanable exposure 
tunes are used They agree with Wilsey that 
an exposure tune of Vio to Vao of a second is the 
most advisable under present conditions 
There is a short criticism of the use of x-raj’' 


paper and of portable \-ray machines of m- 
suffiaent power m tuberculosis sun'eys Nu- 
merous exactly detailed methods are descnbed 
for testing screens, cassettes, films, dark room 
equipment, tubes, etc While most of these 
are famihar to the expenenced roentgenologist, 
it IS valuable to have them set down so that 
they can be referred to upon occasion The 
book IS thoroughly recommended 
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BIOLOGIC EFFECTS OF RADIATION 

High Speed electrons and Their Significance in 
Radiation Therapy R docker Strahlentherapic 
1915 53,417-423 

The author studied the effect of high speed electrons 
produced in a speciallj constn-cted tube at 1 G million 
volts on the eggs of Drosophtla It appeared that the 
percentage depth dose in a certain depth nas higher 
than the surface dose in the extreme case as much 
higher as 50 per cent This is in contrast to roentgen 
rats in which the dose in the depth is lower than the 
surface dose 

docker describes bncfly an apparatus which is under 
construction and w ill be used in climcal tests for super 
ficial therapy , it is supposed to operate at 2 5 million 
volts He believes that the therapeutic use of high 
speed electrons is the rrclhod of the future and that the 
necessary equipment with potentials up to 20 million 
\ olts w ill soon be available 

Ernst A Pohue M D Ph D 


Radiation Genetic Expenments Dealing wnth the 
Time Eactor on the Eruil Fly N W Timofficff 
Rcssovsky and IC G Zimmer Slrahlcnthcrapie 1935 
53, 1 34-138 

The authors studied the effect of the lime factor on 
the rate of mutation in the fruit fly They varied the 
intensity in the ratio of 1 300 and the total time of 

irradiation in the ratio of 1 I 440 In both cases the 
exposure of 3 000 r produced identical rates of muta- 
tion It IS concluded therefore that the order of mag 
nitudc of the dose controls the rate of mutation and not 
the tunc factor 

r RNST A PoiiLC M D Ph D 

BONE DISEASES (DIAGNOSIS) 

Multiple Spontaneous Idiopathic Synimctncal Erac 
turcs Louis A Mtlkniau Am Jour Roentgenol 
and Rad Ther November 19 34 32, 022-0.34 

The author reports a case followed oxer an eight 
year period with poslii ortcni findings that he believes 
IS a new skeletal disease which is progrcssixc and may 
be fatal Tlie characteristics of this disease arc the 
disturbance in gait pains m the back and inxohcnicnt 
of the skeleton 

The characteristic roentgenographic appearance is 
bands or roues of increased transparency seen through 
out the mxohcd bones They are niulliplc and syni 
niitrical The etiology is unknown The parathyroid 
glands were not mxoUed Increased xasculanty at 
the transparent rones was present suggesting trophic 
ilistnrliancc The patient was 13 years of age when 
sMiipionis litgnn 

S M Atkins M d 


^ Contribution Concerning 0..tcochontlriiis Dissecans 
P Kroker Ruulgenpraxis July 19 35 7, 4V5-4W) 
Irauina and cinlwlic iiroee-sses are thought to he the 
cause for aseptic necroses m the epiphyseal region of 


several bones Since Rahm has described a familiar 
occurrence of osteochondritis in six members of one 
family, the possibility must be considered that local 
causes are not the only bases for this disease Some 
cases reported by the author seem to show that trauma 
IS not necessarily an ctiologic factor but that there 
must be a congenital infenonly of the skeletal sy stem 

Hans W Hcfke M D 


Osteochondralis J F Brailsford British Jour 
Radiol Eebruary 1935 8, 87-134 (Reprinted by 
permission from the British Med Jour , June 8 1935 p 
93 of Epitome of Current Medical Literature ) 

As the result of long-continued investigation of 
different kinds of osteochondntis, the author claims 
that they arc all local rranifestations of the same patho 
logical process and should no longer be classed as 
separate enutics Trauma is the most probable cause 
but docs not produce the condition except in the pres 
cnee of some other factor at present unknown Radio 
graphs supply exudcnce as regards the nature of the 
bone changes, the stage and possibly the age of the 
lesion, and the activity of the bone changes In these 
conditions the bones become plastic and susceptible to 
deformity from pressure and strain The clinical signs 
and syniploms usually disappear long before the plas- 
ticity , and treatment must therefore, be regulated by 
the radiographic appearances Comparison of a 
senes of radiographs taken at intervals dunng the course 
of the disease wall supply the best evidence not only 
for regulating treatment but also for differentiating 
such conditions as sepsis endoenne disorders and 
chondro dystrophies which at one stage produce some- 
what similar radiographic appearances 

CALCULI 

The Etiology of Urinary Calculus H P Winsbury - 
White Bntish Jour Urol June 1935 7, 103-115 
To sum up briefly the author states that the trend 
of cMdcncc IS toward the fact that there are many 
factors which work in some cases individually and in 
others collectively to predispose toward unitary litliia 
SIS W'hcthcr these ctiologic agents m due course give 
rise to a common lesion of the unnarv tract or merely 
to changes m the urine which finally lead to stone arc 
matters which still require elucidation In the me-an 
time the point of practical interest is that both pro 
pliylaxis and treatment can be profitably directed to 
ward an endeavor to control known predisposing causes 
Davts H Pardoll M D 

CANCER (DIAGNOSIS) 

Dislnbution of and Eight against Cancer Hans R 
Schmz Strahlentherapic 1935 53, 3(^3-^]r> 

In an abbreviated article of 5 3 pages (the complete 
original appeared m Scliwciz med Jahrbuch ” 19 35 

P Wl) the well known Swass radiologist discusses very 

thoroughly the fundan cntal principles of an intelligent 
fight against cancer Backing all his statements with 
numerous statistical data he concludes that we must 
wait patientlv until the cause of cancer has been dis 
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BIOLOGIC EFFECTS OF RADIATION 

High Speed Eleetroni and Their Significance in 
Radiation Therapt R Glocker Strahfentherapie 
19d5, 53, 417-423 

The author studied the effect of high speed electrons 
produced in a speciallj constructed tube at 1 C million 
volts on the eggs of Drosophla It appeared that the 
percentage depth dose in a certam depth was higher 
than the surface dose in the extreme case as much 
higher ns 50 per cent This is in contrast to roentgen 
rajs in which the dose in the depth is lower than the 
surface dose 

Glocker descritics bneflj an apparatus w hich is under 
construction and will be used m clmical tests for super 
ficial therapj , it is supposed to operate at 2 5 million 
volts He believes that the therapeutic use of high 
speed electrons is the rrcthod of the future and that the 
neccssarj equipment wath potentials up to 20 million 
X olts w ill soon he available 

Ernst A Pohle M D Ph D 


Radiation Genetic Expenments Dcahng wath the 
Time Factor on the Fruit Fly N W Timof6eff- 
Ressovskj and 1C G Zimmer Strahlcntherapie, 1935 
S3, 134-138 

The authors studied the effect of the time factor on 
the rate of mutation in the fruit fly They raned the 
mlensitj in the ratio of 1 100 and the total time of 

irradiation in the ratio of I 1 440 In both cases the 
exposure of 1 000 r produced identical rates of inuta 
tion It IS concluded therefore, that the order of mag- 
nitude of the dose controls the rate of mutation and not 
the tunc factor 

Ernst A Poimr M D Ph D 

BONE DISEASES (DIAGNOSIS) 

Multiple Spontaneous Idiopathic Sjanmetneal Frac- 
tures Louis A Milkman Am Jour Roentgenol 
and Rad Thcr November 1914 32, 022-034 

The author reports a case followed over an eight 
jcarpcriCHl with postrrortciii findings that he believes 
IS a new skeletal disease w Inch is progressive and maj 
lie fatal The characteristics of this disease arc the 
disturbance in gait puns m the back and involvement 
of the skeleton 

The characteristic rocntgcnographic appearance is 
bands or zones of increased transparenej seen through 
out the involved bones Thej arc multiple and svui- 
nictncal Tlie etiologj is unknown The parathjToid 
glands were not involved Increased vusculantj at 
the transparent zones was present suggesting trophic 
ihslurhancc The patient was 41 vears of age when 
sviiiptoiiis Ixgan 

S M Atkins M D 


Umtnbution Concemiiig Osteochondritis Dissecans 
PKroker Rimigenpraxis Julj 1915 7,455-1110 
Trauma and emliolic proe'esscs are thought to be the 
cause for ascpiic necrose-s in the epiphjscol region of 


several bones Smcc Raliin has desenbed a famihar 
occurrence of osteochondritis in six members of one 
family, the possibility must be considered that local 
causes are not the only bases for this disease Some 
cases reported by the author seem to show that trauma 
is not necessanij an etiologic factor but that there 
must be a congenital inferiority of the skeletal system 

Hans W Hepkc M D 


Osteochondntis J F Brailsford British Jour 
Radiol February 1935 8, 87-134 (Reprinted by 
permission from the British Med Jour June 8 1935 p 
93 of Epitome of Current Medical Literature ) 

As the result of long continued investigation of 
different kinds of osteochondritis the author claims 
that they are all local iranifestations of the same patho 
logical process, and should no longer be classed as 
separate entities Trauma is the most probable cause 
but does not produce the condition except in the pres 
ence of some other factor at present unknown Radio 
graphs supplj evidence as regards the nature of the 
bone changes the stage and possibly the age of the 
lesion and the activitj of the bone changes In these 
conditions the bones become plastic and susceptible to 
deformity from pressure and strain The climcal signs 
and sjmiptoms usuallj disappear long before the plas 
ticitj and treatment must therefore, be regulated by 
the radiographic appearances Comparison of a 
senes of radiographs taken at interv als dunng the course 
of the disease will supplj the best evidence not only 
for regulating treatment but also for differentiating 
such conditions as sepsis endoenne disorders and 
chondro-dj strophies which at one stage produce soirc- 
w hat similar radiographic appearances 

CALCULI 

The Etiology of Unnarj Calculus H P Winsburv 
White British Jour Urol June 1915 7,103-115 
To sum up briefly the author states that the trend 
of evidence is toward the fact that there are iranj 
factors which work in some cases individually and in 
others collectively to predispose toward unnarj lithia 
SIS W^hether these etiologic agents m due course give 
nsc to a common lesion of the urinary tract or merclj 
to changes in the unne which fmallj lead to stone arc 
matters which still require elucidation In the mean- 
time the point of practical interest is that both pro- 
phvlaxis and treatment can be profitablj directed to 
ward an endeavor to control known prcdisposingcauscs 
DamsH Pardoll MD 

CANCER (DIAGNOSIS) 

Distribution of and Fight against Cancer Hans R 
Seliinz Strahlcntherapie 1915 S3, iG-I—UG 
In an abbreviated article of 5-1 pages (the complete 
original appeared in Schweiz nied Jahrbuch ” 1935 

P fid) tile t'cll known Swiss radiologist discusses verj 
thoroughlj the fundamental pnnciplcs of an intelligent 
fight against cancer Backing all his statements with 
numerous statistical data he concludes that we must 
wait paticmlj until the cause of cancer has been dis- 
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covered Untd then surgeon and radiologist must co- 
operate closely in the treatment of mahgnant tumors 
This paper presents so much food for thought that a 
translation into Enghsh and publication at an early 
date IS recommended 

Ernst A Pohle M D , Ph D 


Serial Bronchography m the Early Diagnosis of 
Bronchial Caicmoma Pedro L Fanfias Am Jour 
Roentgenol and Rad Ther December 1934 32, 757- 
762 

In order to make a diagnosis of bronchogemc car- 
emoma in its early stages, senal bronchography under 
roentgenoscopic control is very important The 
polypoid type shows a filling defect en face and a notch 
m profile The infiltrating type produces conccntnc 
stenosis The necrotic type produces irregular bron- 
chial cavities with diffuse borders 

When the tumor is located near the large bronchi, it 
may compress and displace them , when very far away 
they displace the bronchioles and the parenchyma 

S M Atkins M D 

CANCER (THERAPY) 

Some Reflections Regarding Carcinoma of the Uterus 
inth Special Consideration of the Technic in the Treat- 
ment of Infected and Febrile Forms Angelo Santoro 
d’Emidio Strahlentherapie 1935 53, 525-527 

Carcinoma of the fundus, if operable, should go to the 
surgeon and if inoperable to the radiologist The 
author recommends intravaginal radium therapy by 
means of a pessary contaming four radium screens 
This permits also the irradiation of the parametna 
The cervix is treated by means of a T-appheator con 
taming two screens of 10 mg each filtered through 2 
mm Pt In cases inth extensive lesions, three screens 
are used The irradiauon usually takes 11 days By 
using a special technic gauze packs are not required, 
which IS, m the author s opinion very important A 
necrotic cervix is treated by continuous irrigation with 
Dakm solution External roentgen therapy is given 
either before or two months after the radium treatment 
regardless of whether or not the parametna are mvoh ed 
Ernst A Pohle M D Ph D 


Treatment of Cancer of the Penis K Overhof 
Rdntgenpra-xis July 1935 7, 468-472 

The Clmic of Holfelder in Frankfort reports 22 
cases of cancer of the penis treated since 1926 Four 
cases were operated on and had post-operative irradia 
tion them axerage length of hfe being from three to 
eight years, four cases were operated on onlx then- 
duration of hfe being from one to fix-e years, eight cases 
were treated mth roentgen rays only the axerage 
length of hfe bemg from three to four years slx cases 
were irradiated and later operated on the duration of 
hfe bemg from three to eight years The statistics 
offered by the author show that roentgen treatment 
alone offers about the same chance for the patient as 


surgery, and that post-irradiation surgery max be done 
xnthout harm when the tumor does not respond veil to 
roentgen therapy If the cancer of the penis is re 
moved surgically (with resection of the ingmnal glands) 
prophylactic irradiation should always be employed 
Hans W Hefke, M D 

CONTRAST MEDIA 

Practical Observations on the Use of Iodized Oil in 
Bronehography L R Sante Am Jour Roentgenol 
and Rad Ther December, 1934 32, 703-768 

Iodized od mjected mto the trachea descends by 
gravity to the region of the smaller bronchioles only 
since the entrapped air m the terminal alxeoli senes as 
a cushion Viscosity of the oil has no beanng on the 
ultimate fillmg The unpnsoaed air is then absorbed 
by the circulating blood and thus the oil reaches the 
alveoh 

The application of cocaine to the bronchial mucosa 
defeats its own purpose since it causes dilatation and 
allows a much greater amount of oil to collect in the 
larger bronchial branches, which obscures the finer 
structures — m the early days of lung study they were 
mistaken for abscesses 

The oil in the terminal air sacs remains unabsorbed 
for many months, when it loses its characteristic ap 
pearance and may resemble tuberculosis Owing to 
the possible fibrosis of the alveoh produced by this long 
sojourn it seems advisable to confine the examination 
to the immediate field under investigation and employ 
cocamization of the larynx only 

The xmnous methods of injection are mentioned the 
most satisfactory being through a catheter previously 
inserted into the trachea under local anesthesia since 
this permits roentgenoscopic observation dunng the 
injection 

S M Atkins M D 


Histoncal and Practical Consideration of Pyelo 
graphic Media A E Goldstein and B S Abeshouse 
Am Jour Roentgenol and Rad Ther , February 1935 
33 165-175 (Repnnted by permission of the British 
Med Jour June 8, 1935 p 93 of Epitome of Current 
Medical Literature.) 

The authors compare xanous pyelographic media 
They consider that 'skiodan' m 15 or 20 per cent 
strength is the ideal medium for retrograde pyelog- 
raphy smee a clear sharp outhne of the upper urinary 
tract IS alway's obtained and it is non toxic non imtat- 
mg, and easy to inject It mav be used for simul 
taneous bilateral pyelography with no danger of a post 
pyelographic reaction due to edema congestion or 
hemorrhage of the unnaiy mucosa Emulsified cam 
piodol has also proxed to be a good pyelographic 
medium since its use is almost painless The only 
objections to its employment are the difficulty of in 
jecUng it through a small ureteral catheter and its 
relatively high cost Sodium iodide (13 5 per cent) 
sull retains its usefulness proxndmg that the mjee 
Uons are made carefully and slowly Its low cost 
easy sterilization and low xascosity render it popular 
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The authors state that the frequent occurrence of un- 
pleasant sjTnptoms such as pain burning, and hemor- 
rhage, which follow Its use, are due to the imtatn e and 
hemol>tic action of the drug itself upon the unnao 
mucosa, ei-en when no undue pressure has been exerted 
and o\ er distention has been at oided Since these 
untoward reactions maj follow unilateral pjelograph>. 
Its cmploj-ment in bilateral p>elograph} is injudicious 
and dangerous The fact that patients are frequentlj 
compelled to sta> overnight m hospitals following a 
ptelographic stud} tnth sodium iodide thus increasing 
the cost of the examination is a further argument 
against its use 

DOSAGE 

Companson of the Roentgen and Radium Spectrum 
from the Standpoint of the Practical Radiation Thera- 
pist R R Rathbone Am Jour Roentgenol and 
Rad Ther , December 1934, 32, SOS 809 

The dose receixed b} the examiner can be minimized 
if the beam is kept os small as possible dunng roent- 
genoscopic examination, as the dose he receives is 
roughh proportional to the sire of the beam used This 
was proxen b} experiments performed with a wax 
model and ionization chamber measurements 

S M Atkins M D 


Dosage in Radiation Therap} R Paterson Brit 
ish Jour Radiol , March, 1935, 8, 155-162 (Re 
pnntcd b} permission from the Bntish Med Jour 
June 8 1935, p 93 of Epitome of Current Medical 
Literature ) 

The three basic ph}sicnl factors m radiation do 
simctr} — quantit}, qualU} (waxc length), and time — 
arc discussed In \ ra) work skin-dose measurement 
must include back scatter for the estimation of 
which the author recommends the phantom method 
In radium thcrapi he thinks that the time has come to 
gi\ e up reckoning in milligram hours in fa\ or of umts of 
radiation since no gamma ra> unit has } ct reecix cd 
international acceptance though seieral haie been dc 
senbed So far in gamma ra} therap} the measure 
ment is made os in air, and factors of absorption and 
back scatter haic not been considered but the} appear 
to a large extent to compensate each other Ncixrthc 
less as higher degrees of accurac} arc sought, both 
these factors will haxe to be assessed more prcciscl} 
The qualiti in x ra} therap} can be staled in terms of a 
half x-aluc laser — copper tin or aluminum all being 
while m radium thcrapi a sufficient dcscnplion is 
giien b\ a statement of the filtmtion for the question 
of the mnumcc of waxe length on biological effects is 
still lerx open 

An anal} SIS of the relationship of the time factor to 
dove according to f’aterson probable one of tlic roost 
import am needs of radiological inxcstigation Con 
sukrable adianlages would be gamed if there could be 
some dtgree of standardization of the durations of ex 
posure 101 x 1 particular!) m each clime bs de-signating 
routine triatment tunes mid arranging for all treatments 


to approximate as closely as possible to them Other 
problems awaiting eluadation include the explanation 
of the improved therapeutic results following prolonga- 
tion of treatment time and the examination of the effects 
of mtermittent exposure There would appear to be 
much chmeal exadence that the tolerance of tissue to 
fractionated dosage is greatest if treatment sessions are 
repeated as frequently as possible, and if each session 
IS as long as possible, entailing the use of an intensit} 
as low as can be economically provided A certain 
amount of standardization of mterval m relation to any 
one particular technic would help to yield valuable 
information 

ENCEPHALOGRAPHY 

Techmc and Diagnostic Evaluation of Encephalo 
and Ventnculograms B Schlesmgcr Fortschr a d 
Gcb d Rdnlgcnstrahlen, 1935, 51, 221-247 

A review of 52 consecutive cases of pneumographic 
cerebral investigation is presented, the evaluation of 
these cases being qmte comparable to similar Amencan 
reports This method of investigation is considered 
valuable because of its positive and negative findings, 
the ascerlaimng of neurologic diagnoses, the funushing 
of additional information m a number of cases, the cor- 
rcctmg of some diagnoses, and particularly also of 
eliminating m a number of eases a clmical diagnosis of 
brain tumor Such cases are reverted to neurologic 
diagnoses of, for instance chronic encephalitis, meningi- 
tis Little s disease, syphilis, artcnosclerosis brain 
tubercles and multiple scleroses 

H A Jarre MD 

THE ESOPHAGUS 

Retrograde (Transgastne) Esophagoscop) for Car- 
cinoma of the Esophagus G H Steele Bntish 
Med Jour , July 13, 1935, 2, 63 

The author discusses the technic of retrograde trans 
gastric insertion of radon seeds into the lower margin 
of carcinoma of the esophagus Two cases in which 
this procedure was earned out are presented 

A xcr} essential part of the procedure is the use of 
the gall bladder rest to raise the lower nbs Under 
intratracheal anesthesia, the stomach is delivered 
through a left paramedian mcision After the applica- 
tion of a gastnc clamp, a longitudinal mcision about 
one and a half inches long is made in the anterior sur- 
face of the stomach After the bleeding is controlled 
b} the suture of the edges of the mcision the clamp is 
removed and applied across the stomach distal to the 
incision The stomach contents are then removed b} 
suction The esophagoscope is then passed through the 
opening m the stomach and up into the esophagus 
keeping the beak of the instrument close to the lesser 
curvature of the stomach to prevent it from slipping 
into the fundus The radon seeds are inserted into the 
tumor mass bv means of a Jobson s trocar and cannula 
The esophagoscope is then withdrawn the incision 
in the stomach is sutured and the abdomen closed 
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It IS believed by the author that a jth the use of this 
method the combined irradiation of the tumor mass 
from above and below is preferable to the haphazard ir- 
radiation when only the upper edge of the mass is 
irradiated Deep \ ray therapy should be employed 
before the insertion of the radon seeds in order to thor- 
oughly irradiate the pen-esophageal field 

J N AnS M D 

GALL BLADDER (NORMAL AND 
PATHOLOGIC) 

Diseases of the Gall Bladder Cecil P G Wakeley 
Bntish Med Jour Aug 10 1935 2 243-2-l'l 
The author discusses the diseases of the gall bladder 
under the following headings absence double gall 
bladder, torsion, traumatic lesions cholecystitis 
and malignant disease of the gall bladder 

The gall bladder is rarely absent in man It de 
velops from the pnmary hepatic diverticulum and 
when (his outgrowth is bifid double gall bladder or 
subdivision of the fundus occurs This anomaly is 
rather rare, for Graham ivas not able to find a single 
example m 1 218 cases examined by cholecystography 
Cave reported two cases which were discovered bv 
means of cholecystography 

During embryonic life the gall bladder is embedded 
in the substance of the liver and this condition may 
persist throughout life in some mdividuals On the 
other hand the opposite condition of a freely mobile 
gall bladder may be found in some cases In from 4 to 
8 per cent of gall bladders a well formed mesentery is 
usually found However the great majority of these 
gall bladders are not free because of adhesions to the 
omentum or the duodenum It is believed that partial 
rotation of the organ takes place in most cases, which 
results in congestion and even inflammation and cventu 
ally the formation of adhesions between the gall bladder 
and surrounding structures An abnonnally long 
cystic duct likewise predisposes to torsion Torsion of 
the gall bladder results m a history of pain m the right 
abdomen The surgical treatment of this condition 
IS not so difficult because of the mobility of the gall 
bladder 

Rupture of the gall bladder with escape of bile into 
(he peritoneal cavity results in acute peritonitis 
whether organisms are present or not In the case of 
gradual escape of bile mto the peritoneal cavity a 
localized intrapentoneal abscess occurs Jaundice 
IS noted as the result of the absoiption of the bile by the 
peritoneal cavitj The treatment of this condition is 
etploratory laparotomy after the initial shock has 
passed off 

The inflammatory lesions of the gall bladder may be 
divided into acute and chronic cholecystitis The 
author believes that while all perforations of the gall 
bladder should be operated upon immediatel> that m 
acute cholecystitis conservative surgery should be the 
treatment of choice The patient should be observed 
very closely and conservalix c measures instituted If 
It is noted that the patient s condition does not im 
prove operation should be performed In any case it is 


always advisable to remove the gaU bladder after the 
acute attack of cholecystitis has subsided and the 
author considers one month after the disappearance of 
all symptoms as the useful time to allow before oocra 
tion 

In the case of chrome cholecystitis the author be 
Ucves that the treatment should be complete removal 
of the gall bladder WTiile he believes that medical 
treatment and diet will do a certain amount of good 
he does not behave that these forms of therapy can cure 
the condition or prevent comphcatioas Cholecystog 
raphy can be of great value in the diagnosis of organic 
disease of the gall bladder but it only indicates its 
powei of concentration A preliminary film should 
alwavs be made before cholecystography lo demon 
strata calcified gallstones if these are present 

Carcinoma of the gall bladder is a rare disease but 
would be even rarer if cases of chronic cholecystitis 
were submitted to operation In fully 05 per cent ol 
cases of malignant gall bladders, calculi were found 
and m the author s senes of ten cases of carcinoma of 
the gal! bladder calculi were found m every case 

J N AnS MD 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Rosntgenkymography of the Duodenal Bulb S L 
Sorkin Fortschr a d Geb d ROatgenstrahlen 103o 
SI, 35-38 

The author presents the followmg points 

1 Pylonc opemng is produced by gastric systole 
closure by gastric penstaJsis 

2 Evacuation of the duodenal bulb takes place m 
two phases a quick initial syslohc emptying followed 
by a slow concentnc contraction of all wall segments 

3 There always remams a small residue in the bulb 

4 Further transportation is accomplished by pens 
taltic action m the more distal duodenal segments 

5 Frequency of the duodenal bulb is half that of 
gastne peristalsis and concurrent with each pylonc 
closure 

H A Jarrs M D 


Unusual Roentgen Observations w Achylic Chlor 
anemia R Pape Fortschr a d Geb d Rdntgcn 
strahlcn 1935 SI, 39-IG 

In 1929 the syndrome of achylic chlorancmia was 
desenbed by Karnelson, Reimann and Wcintr This 
disease much resembling pernicious anemia occurs in 
women beyond middle age with anemia weakness loss 
of appetite burning of the tongue diarrhea fragility 
and deformity of the nails occasionally paresthesias 
and rarely funicular symptoms The color Hides m 
contrast to p p a is reduced Gastne secretion is 
reduced and there is in well established cases a complete 
achylia not responding to hislamine but with presciva 
non of the anti p p a pnnctple The disease dee-elops 
frequently on the basis of preceding gastne organic 
disease and following gastne operations It responds 
scry ivell to iron therapy 

Three cases of the dise-ase arc reported which shoBc-d 
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unusual roentgen sjTuptoins In one ease a diffuse 
chronic hjpcrplaslic gastntis of severe degree was 
observed In t\i o patients who had undergone previous 
gastnc siugery, ‘pseudo-defects hable to misinter 
pretations were noted which are explained as localized 
coarse piling up of mucosal folds m the presence of 
pengastnc adhesions All three cases gave a history of 
prevnous ulcer, present symptoms of occult melena 
serverc anemia, gastnc distress changes in nails etc 
as mentioned above Pseudo defects ’ should be dil- 
ferentiated from mahgnancies by circumscribed more 
clear-cut delineation lack of sjTnptoms of decay lack 
of circular iniolvement, and disappearance on careful 
palpatorj exploration 

H A Jarre, M D 


Roentgenologic Recognition and Exmluation of In 
tcstinal \nastomoses E A Zimmer Fortschr a d Geb 
d ROnlgenstrahlen 1935 51, 169-180 
Tile end to-end anastomosis is supenor to the 
end lo-side ’ or the side to-side junction Resection 
of part of the sigmoid is adx ocattd in cases of chronic 
incurable constipation 

Quite a few of the ph\ siologic remarks of this paper 
are debatable 

H A Jarre M D 


Congenital Malformation of the Large Bowel 
John Alexander Mackenzie Bntish Med Jour Jul> 
II 1915 2 61 

The author reports a case of non rotation of the 
colon, m which the onI> complaint was a dull drag 
gmg pain in the right side As a child the patient had 
had a good deal of diarrhea The radiologic examma 
lion rcxcalcd that the banum meal passed from the 
stomach to the right side of the pell is The cecum 
was found on the left side of the pclits 
This case IS explained embn ologicallj bj a stud) of 
the nom al dcitlopmenl of the colon The fore gut is 
supplied bx the celiac axis the mid gut b> the superior 
iiRsintcnc and the hind gut b> the infcnor mescnienc 
arten A phi siologic umbilical henna results because 
of the increase in the length of the mid gut The at- 
lachnient of the latclhnc duct and arterj to the apex of 
the loop produced b> the imd gut diiadcs the mid gut 
into a pre artenal and a post artcnal segment Rota 
non licgins about the tenth week and the contents of 
thi hcmial sac reliim in stages The pre arterial seg 
ment returns to the alidoniinal caiatj first and passes 
under the supenor mcscntenc arten which extends 
from the aorta to the umbilicus The cecum is the last 
sigiuent ot the bowel to lie relumed to the abdominal 
oaiuj It comes to he in the region of the umbilicus 
anterior to the saiall intestine and supenor mesenteric 
arten The iiictease in length of the colon causes the 
icciiiii to pass to the nglil, in front of the small intestine 
and suiKnor me'sentenc arten and then descends to he 
til the ile-o-cecnl fossa In the case of non rotation the 


cecum and post-artenal segment retnm to the abdomen 
before the pre artenal segment 

J N An^, hi D 


Roentgenkymograms of Gastnc Ulcer and Gastnc 
hlotor Function C Schilhng Fortschr a d Geb d 
Rdntgenstrahlen, 1935 51, 29-35 

A kymographic analysis of normal gastnc mobility 
leads to the consideration of active penstalsis, passive 
motor phenomena of the proximal gastnc segments 
and systolic contractions of the entire xnscus In cases 
of anatomic pathology one can observe, as direct dis- 
turbance of function local arrest of motion and inter 
mptton of peristalsis, as mdirect symptoms, altered 
peristalsis and differences in tone and filhng of the organ 
Vanous locations of anatomic lesions produce a wide 
ianet> m functional disturbances which can be studied 
to considerable advantage bj the use of the kymograph 

H A Jarre MD 

GENITO-URINARY TRACT 
(DIAGNOSIS) 

The Value of the Urea-clearance Test in Unnarj 
Surgerj E W Riches Bntish Jour Surg July, 1935 
23, 128-140 

The urea-clearance test is discussed and the techmc 
cmplojed is desenbed The results of the test m 109 
surgical cases are tabulated The presence of unnarj 
infection lowers the clearance i alue The test is rehable 
as an index of operabihtj m prostatic obstruction 
in cases m which the urea-clearance is over 60 per cent 
operation is safe whilst below this figure it is hazardous 

In unilateral lesions of the upper urmary tract, the 
total renal function is of little importance, it improies 
after rcmoial of the underljmg cause, and a normal 
urea-clearance ma> be attained with only one kidncj 
Dai is H Pardoll M D 

GENITO-URINARY TRACT 
(THERAPY) 

Ncccssitj for Both Excretorj and Retrograde Uro 
grnphj m Certain Cases Darnel N Eisendrath 
British Jour Urol June 1935 7, 124-139 

In three cases a comparison could be made between 
the information obtained respectiiclj b> excrctorj 
and ascending (retrograde) urographi In the first 
case the latter method i-isualized the right renal calices 
showed the size of the hj dronephrosis and its probable 
cause whereas cxcrctoiy urographi onl> enabled the 
diagnosis to be made that a hj dronephrosis was present 
and that there was marked muscular atonj J isualiz - 
tion of the cahees m this Case 1 was deemed nccess .r> 
to exclude tuberculosis 

In the second case the excretory method insiiulizcd 
the renal pclies on both sides but not the left calicts 
It nclded i-aluable information as to the presence of a 
left hjdronephrosLs It faded howcicr to be of aid 
m determimng the character of a shadow thought to be 
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a renal calculus and Us position m tlie kidney Ascend 
ing urography gave all of the nussing evidence as to the 
calculus and a far better conception of the size of the 
hydronephrosis and of Us etiology, as being due to 
acquired kinkiag of the lueter 

In the third case, excretory urography faded to show 
the left hydronephrosis owing to absence of elimination 
of the opaque medium on this side Ascending urog- 
raphy enabled the author to detect the presence of a 
large hydronephrosis due to a ureteral stnctiue of 
traumatic origin The absence of sufficient parenchyma 
to eliminate the intravenously given opaque medium 
probably explains why it was not eliminated on the 
left (hydronephrotic) side, yet gave a good shadow on 
(he normal opposite one 

In the fourth case of multiple infarcts of the kidney 
(of hematogenous ongin in all probability), only excre- 
tory urography was employed to ascertain whether or 
not the patient had an opposite kidney and also to 
acquue some information as to its function before 
operation on the right kidney 

Absolute failure to ehminate not only the opaque 
medium but also mdigo carmme, both given intrave 
nously can best be explained by a right sided transitoiy 
anuna due to inhibitory nerve influence on renal secre- 
tion as the result of the intense hyperemia incidental 
to the septic infarcts A similar absence of ehmmation 
after excretory urography may be observed in normal 
kidneys m those extensively destroyed by disease and 
m acute ureteral occlusion as well as in acute hyperemia 
due to acute renal infection as in Case 4 

Davis H Pardoll, M D 


Epididymal Cysts Their Etiology and Treatment 
E D’Arcy McCrea British Jour Urology June 1935 
7, 152-155 

The author finds that the common epididymal cysts 
are retention cysts resulting from obstruction The 
treatment of choice is by epididymectomy which com- 
pletely removes the weak hnks m the seminal tract 
Davus H Pardoll, M D 


Posterior Segmental Block-excision of the Bladder 
Neck with Primary Closure S Harry Hams British 
Jour Surg Jidy 1935 23, 45-50 

A new operation is described for the treatment of 
obstructive disease of the bladder neck in which there 
IS no gross enlargement of the prostate It may be 
regarded as a compamon to the author s operation of 
suprapubic prostatectomy with closure It has been 
carried out 33 times without mortahty 

The operation described ehramates the Iiabihty to 
recurrence of obstruction which characterizes cuneiform 
resection In addition the operation is less extensive 
and safer than complete extirpation of the bladder neck 
( ablation totale du col" of Marion) and should ensure 
results at least comparable with those claimed for this 
operation 


The diseases for the treatment of which this operation 
has been designed will often be treated by per urethral 
resection, though with what degree of permanence yet 
remams to be proved 

The type of operation selected should be determined 
not only by the particular local obstructive condition of 
the bladder neck but also by the incidence of such com 
phcations as stone and diverticulum of the bladder 
The article is accompamed by several reproductions 
on the technic of this block-exasion desenbed by the 
author 

Davis H Pardoll, M D 


GYNECOLOGY 

Short Wave Radiation m Rectal and Vaginal Condi 
tions M Delherm and Mme Famsilbcr Rev d Ac 
tinol et de Physiothdr , March-Apnl, 1935 II, 115-12o 
(Repnnted by permission from British Med Jour 
July 27, 1635 p 15 Epitome of Current Medical Liter 
alure ) 

The authors review the possibihties of treatment by 
short waves of conditions of the rectum and vagina 
and record illustrative cases They have thus sue 
cessfuUy cleared up cases of vaginitis metritis penme 
tntis inflammations of the adneva such anal affections 
as essential fissure, pruntus with ulceration and 
sphincter pam associated with hemorrhoids or penanal 
ulceration In these painful and sometimes very 
resistant conditions the intrarectal admimstration 
of short wave therapy has resulted in quick araehora 
tion High frequency currents or diathermy or the 
two combined, often act m a similarly prompt and 
effective fashion but m the syndromes meludmgsphinc 
ter pain a smaller number of sessions are required when 
short waves are employed Short wave therapy prov ed 
particularly valuable in cutaneous penanal ulcerations 
and anal pruritus operating well also m the latter at 
a distance asvrell as mtrarectally In some cases rc 
ported by the authors associated treatment by cautenz 
mg or sclerosing medication seemed to hasten cure 
m others the short wave treatment acted promptly 
without such measures of reinforcement The number 
of sessions required nas vanablc but it was found that 
the best and most lasting results were obtainable when 
the total exceeded eight and the treatment nas con 
tmued even after the cessation of symiptoms 


HEART AND VASCULAR 
SYSTEM 

The Pulsatory Excursions of the Thoraac Aorln 
G A WclU Fortschr a d Geb d Rontgcnstrahicn 
1935 SI, 152-1C9 

It IS concluded from kymographic studies that ex 
cursions of the descending aorta consist chiefly of shift 
mg movements while there is but little cndcnce of a 
peristalsis like effect so that the latter can hardly be 
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detected fluoroscopically The amplitude of these ex- 
cursions IS increased by high position of the diaphragm 
freedom of motion wide amplitude of blood pressure 
It IS reduced m cases of sclerosis and marked diffuse 
aortic widening There is but httle resemblance be- 
t\\ cen the curt cs of blood pressure and the excursion 
of the left-sided aorta except that the maximum of both 
IS coincident in time 

Movements of the right sided aorta represent a sum- 
mation of intnnsically aortic and indirect transmitted 
vcntncular factors which cannot be demonstrated 
individually Only from a shifting of the curve of the 
ascending aorta to the left as compared to that of the 
descending segment can one infer as to the preponder 
ance of aortic or vcntncular influences The latter is 
magnified by high position of the diaphragm cardiac 
enlargements with mcrcased yentncular amplitude 
large sub sternal goiters elongation and tortuosity of 
the aorta inthout indcmng It is reduced as a result of 
small xentncular amplitude and marked aortic mden 
lug The vcntncular influence on the ascending aorta 
IS exerted at the end of vcntncular fiUmg and dunng the 
penod of increasing tonus, not dunng evacuation 

H A Jarre, M D 


Studies of the Value of Tluoroscopic Exammation 
of the Lungs Wolf Voigtlander Rontgenpraxis 
July , 1935, 7, 433-439 

Cmte a few studies have been undertaken to deter- 
mine the comparative value of film and fluoroscopy for 
the diagnosis of tuberculosis of the lungs Each type 
of examination has advantages and both of them 
should be used If fluoroscopy alone is used about 
20 per cent of the positive cases will not be recogmzed, 
especially the dissemmated small nodular type apical 
processes and small infiltrates (Rcdcker, Braeumng, 
Engelhardt, and others) 

One hundred and eighteen patients with tuberculosis 
were exammed fluoroscopically by the author, who had 
neither exammed the patients chmeally nor seen their 
roentgenograms, of these, 67 8 per cent xvere diagnosed 
correctly by the fluoroscopic examination, in 32^ per 
cent the fluoroscopy did not give a correct diagnosis 
The result of the fluoroscopic observation was after- 
ward compared with films These 32 per cent of in- 
correct or insufficient diagnoses prove that fluoroscopv 
alone cannot be considered a reliable diagnostic means 
for examination of the lungs 

Hans W Hefke M D 


The Diagnostic Significance of Kyniographically 
Registered Aortic Pulsations A Kahlstorf and E 
Ohnesorge Fortschr a d Geb d R6ntgenstrahlen, 
1935 51,22-29 

Knnograms show characteristic differences in the 
excursion of the aortic wall especially m the ascending 
segment so that aortic insufficiency incsaortitis luetica, 
sclerosis and hypiertonia may be differentiated Ex 
tcnsixe thrombosis can at times suppress all pulsation 
of aneurysms, consequently a differential diagnosis 
between such and mediastinal tumor may become iin 
possible Sclerosis and hypertonia which often show 
reduced excursion of the walls also may be confusing 
All differences in excursion gradually fade out in the 
descending aorta 

H A Jarre M D 

THE LUNGS 

1 ibrin Boilies in the Pleural Canty with Report of 
Three Cases Arnold Shaiinskin and Jacob Rogoft 
Am Jour Roentgenol and Rad Tlicr Nox ember 
I'll! 32,013-616 

Pilirin liodics in the pleural space max be found in 
cases of hx dropncuiiiothomx and become xasibh xxhen 
the fluid lex cl drops These bodies haxe no signifi 
cane-e Tliex may be free or attached to the pleural 
surface Usually they disappear but max persist and 
cxentiiallx caleify Their axerngc size is that of an 
1 iiglisli xxalnut and thex usuallx present a homogenc 
ous density with a smooth sharp outline Their only 
mipurtancc is ihc danger of confusion with neoplasm 
cm X sted ciiipx cilia exostosis of a nb and foreign body 

S M -Itkins M d 


A Contnbution to the Roentgenologic Demonstra- 
tion of Emphysema of the Lungs A Anthony and 
W Schwarz R6ntgcnpra.\is July 1935, 7, 461-463 
For the roentgenologic demonstration of emphysema 
the authors haxe used roentgenograms in inspiration 
and expiration VTiile normally there is a defimte 
difference between the txvo roentgenograms, consisting 
of lessening in the size of the thorax, elevation of the 
diaphragms, change m position and size of the heart, 
disappearance of the lower portion of the heart into 
the shadoiv of the diaphragms and increase of the lung 
markings seen on expiration, patients xwth emphysema 
shoxv an entirely different picture Most of the aboxe 
changes were either not present at all in the authors’ 
cases or very slight Although this method cannot be 
very accurate it allow s a xnsual demonstration of ciii- 
physema of the lungs 

Hans W Hefke, M D 


1 nc Kocnigen Appearance of the Lobulus Acccssonus 
J S Bejhn Fortschr a d Geb d RCntgcnstrahlcn 
1915 51,47-61 

The lobulus accessorius or infracardiacus known 
since Rcctorzik in IStil and described m detail by 
Schafincr and Muller forms a pyTamidal pulmonary 
segment on the basal medial area of the normal lower 
lobes Its occurrence is not os rare as usually assumed 
though statistical data x-ary widely, as do also its size 
and configuration Localized acute and chronic infec- 
tions thes lobe render its roentgen recognition rela- 
tixely easx Chronic lobitis at times xviih bronchicc- 
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tases, IS at times responsible for so-called tnangular 
basal and paramediastinal shadows 

H A Jarre, hi D 

NERVOUS SYSTEM 

Possible Effects of Roentgen and Radium Rays on 
the Vegetatire Nervous System M Nemenon 
Strahlentherapie, 1935, S3, 473-491 

The author analjTies the mechamsm of the tanous 
effects observed foUotvmg roentgen exposure of the 
autonomic nervous system The fact that the HCl 
content of the stomach its tonus and peristalsis as 
well as the blood sugar may be increased or decreased 
followmg irradiation can be explained by the assump 
tion that the nerves m a state of higher excitabilitj 
respond to irradiation This means that in one case the 
accelerated fibers will be affected and in the other case 
the inhibitive fibers A few patients mth stomach ulcer 
are discussed, who showed remarkable improvement 
follownng roentgen therapj Roentgenograms of the 
stomach before and after treatment are appended 
Expenmentallj the author could also demonstrate a 
definite influence of irradiation of the medulla oblongata 
on the respiration in the decapitated cat 

ER^ST A POHLE M D , Ph D 


The Effect of Roentgen Therap> on the I egetatn e 
Nervous System Heinz Langer Strahlentherapie, 
1935 53,492-522 

The author explains the effect of roentgen rays in 
asthma, chmactenc disturbances arthritis neuralgia 
thyrotoxicosis, and xasomotor disturbances by the effect 
of roentgen rays on an overstimulated vegctame 
nenous system He disUnguishes two stages of the 
reaction follovnng treatment Stage I of an increased 
excitability and Stage 11 of lessened excitability He 
also believes that unless these two stages of reaction 
occur there will be no chnical response The techmc 
used is described in detail in two articles published 
m English (Am Jour Roentgenal and Rad Ther 
1932 28, 747 and Radiologx 1933 20, 78) 

Ernst A Pohlb N D Ph D 


NEURALGIA 

Radiation Therapy of Neuralgia A Zimmem, P 
Cottenot andj A Chaxany Strahlentherapie 1935, 
53, 52.3 524 


Roentgen ray's applied oxer the spine (radicular 
therapy) are most effectixe in the treatment of ncu 
ralgia In order to insure a high percentage of good 
results X cry accurate diagnoses are cssenual Technic 
130 kv 4-5 mm Al, 150 r per sitting 5-5 sittings at 
intervals of txvo days 

Ernst A Pohle, M D Ph D 

RADimi 

The Present and Future of Radium Tclethcrapx 
E R Carling and F M Allchm Proc Roy Soc 
Med June 1935 28, 1145-1156 
Carhng in discussmg the problems of radium tele 
therapy, summarizes the subject from seven points of 
x'lew (1) the problem of the construction of a safe 
apparatus safety for the personnel, (2) the problem 
of ascertaimng with exact consideration the situation 
and extent of the tumor, (3) the problem of obtaining 
a depth mtensity and dose of eancericidal order w ithout 
damage to the skin or intervemng and surrounding tissue 
xvhich resolves itself into (a) sufficiency of radium (6) 
small fields (c) skillful selection of direction (4) the 
problem of measurmg and recordmg the dose received 
by the tumor, (5) the problem of ascertaimng the best 
total dose (0) the problem of finding measures for 
increasing differentially the sensitivity of malignant 
cells, (7) the problem of safeguarding the patients 
health 

Carhng states that as against the promised million 
xolt machine radium is not entirely at a disadvantage 
Imtial cost IS certainly very great but depreaation is 
neghgible Upkeep of radium apparatus is quite 
small X ray tubes will, I presume, be very costly 
The accommodation required for xrery large x ray ap 
paratus will be considerable ' 

In any' case the immediate future calls for (1) 
More radium (3 gnu is a necessity 4 grm ought to be 
forthcoming and much more is desirable) (2) improx'c 
nients of bomb apparatus (3) further exploration for 
means for measuring the dose, (4) accumulation of 
data as to effective dose in the relation to tumors of 
different organs and of different histological types 
(5) agreement as to grouping of climcal cases— this 
should be mtemational (0) more umxersal co-opera 
tion with physicists, (7) transference of control of both 
forms of apparatus to the same hands — those of the 
radiologists 

Allchm emphasizes the necessity of developing a 
radium umt which can be easily measured physically 
and biologically and of international acceptance He 
also emphasizes the nccessitx for and improx emenl of 
apparatus necessary for large quantities of radium 
G E Burch Jr , M D 
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INTRODUCTION 

=HE usefulness of thonum dioxide sol in 
the roentgen diagnosis of diseases of 
the liver and spleen has been well 
demonstrated by numerous articles m the 
recent medical literature (23, 24, 15, IG, 7, 
33, 13) Its utiht3% however, has been 
greatly restncted bv the fear, wlncli has 
been so frequently expressed, that ill effects 
may follow its injection The dangers asso- 
ciated w'ltli the use of tins substance have 
been abundantl)' described and numerous 
conflicting opinions liave been presented re- 
garding the justification for its emplov- 
ment MHiile the ongiiial protagonists for 
the utilization of this colloidal suspension 
of thonum dioxide (thorotrast), Radt (24) 
and Kadmka (IG), apparent!} are satisfied 
that it presents no real danger, others, 
such as Anders and Leitncr (1), Buchner 
(4), Haiike (S), Shutc and Daiis 
(-fl). Pohle and Ritchie (21) and others, 
criticize the use of this matenal most cm- 
phaticalh Nacgeh and Lauche (20) take 
T_im die ground, while numerous other 

Pin'arntion used in this work uns the coni 

Chcinioal 
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authors, such as Ravenna (2G), Tnpoh (30), 
Tnpoh, Haam and Lehman (32), Irwin 
(14), Yater and Otell (33), Encksen and 
Rjgler (7), Hmsch and Morton (13), and 
others beheve there is relatively httle harm 
produced by this procedure, if the opaque 
substance is given in moderate doses 
The dangers mherent in this method of 
roentgen diagnosis may be dmded into a 
number of categories There are, first, the 
usual accompanmients to the mtravenous 
injection of any substance, particularly i 
colloid The immediate effects, sucli as rise 
m temperature, slight nausea, flushing, etc , 
have been previously desenbed (7) and are 
of no particular consequence The hemo- 
clastic effect of tlie injection of colloids has 
been emphasized bi Shih and Jung (2S) 
Our experience, and that of many others 
would seem to indicate that these hemo- 
clastic crises, which Stewart, Einhom, and 
Ilhck (2/) encountered, are due either to 
unstable or poorlv prepared matenal or to 
the use of enormous doses As stated in a 
prenous publication (7), we have had only 
one sucli expenence and this was later 
proied to be due to a fault} preparation 
One case of death from anuna-a possible 
sequence to injection of a colloid-has been 

reported (34). but in this case a transfusion 
121 
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tases, IS at times responsible for so-called triangular 
basal and paramediastinal shadows 

H A Jarre M D 

NERVOUS SYSTEM 

Possible Effects of Roentgen and Radium Rajs on 
the \ egetative Nervous System M Nemenow 
Strahlentherapie 1935, S3, 473-101 

The author analyzes the mechanism of the various 
effects observed folloivmg roentgen exposure of the 
autonomic nervous sjstem The fact that the HCl 
content of the stomach its tonus and penstalsis as 
well as the blood sugar may he increased or decreased 
following irradiation can be explained by the assiunp 
tion that the nerves in a state of higher e-xcitabdity 
respond to irradiation This means that in one case the 
accelerated fibers will be affected and m the other case 
the inhibitive fibers A few patients with stomach ulcer 
are discussed, who showed remarkable improvement 
foUowmg roentgen therapj Roentgenograms of the 
stomach before and after treatment are appended 
Expenmentally the author could also demonstrate a 
defimte influence of irradiation of the medulla oblongata 
on the respwation in the decapitated cat 

Ernst A Pohle M D Ph D 


The Effect of Roentgen Therapj on the Vegetative 
Nervous System Heinz Langer Strahlentherapie, 
1935, 53, 492-522 

The author explains the effect of roentgen rajs in 
asthma, climacteric disturbances ertbntis neuralgia 
thyrotoxicosis and vasomotor disturbances by the effect 
of roentgen rays on an oi er stimulated vegetative 
nervous sjstem He disUnguishes two stages of the 
reaction following treatment Stage I of an increased 
excitability and Stage II of lessened excitabilitj He 
also believes that unless these two stages of reaction 
occur there will be no clinical response The technic 
used is described in detail in two articles published 
in English (Am Jour Roentgcnal and Rad Tber 
1932, 28, 747 and Radiologv 1933, 20, 78) 

Ernst A Pohle M D Ph D 

NEURALGIA 

Radiation Therapj of Neuralgia A Ztmraem P 
Cottenot andj A Chaxanj Strahlentherapie 1935 
53, 523 524 


Roentgen rays applied over the spine (radicular 
therapj) are most effective in the treatment of ncu 
ralgia In order to insure a high percentage of good 
results verj accurate diagnoses are esscnUal Technic 
130 tv 4-S mm AI, 150 r per sitting, 5-C sittings at 
intervals of two daj s 

Ernst A Pohle, M D Ph D 

RADIUM 

The Present and Future of Radium Telctherapj 
E R Carling and F M AUchm Proc Roj Soc 
Med June 1935, 28, 1145-1156 

Carhng m discnssmg the problems of radium tele 
therapj , summanzes the subject from seven points ol 
view (1) the problem of the construction of a safe 
apparatus, safety for the personnel, (2) the problem 
of ascertaining with exact consideration the situation 
and extent of the tumor (3) the problem of obtaimng 
a depth mtensitj and dose of canccncidal order without 
damage to the skm or mterv enmg and surrounding tissue 
which resolves itself into (a) sufficiency of radium (i) 
sirall fields, (c) skillful selection of direction (4) the 
problem of measuring and recordmg the dose received 
by the tumor, (6) the problem of ascertammg the best 
total dose (6) the problem of finding measures for 
mcreasing diffcrentiallj the sensitivity of mahgnant 
cells (7) the problem of safeguarding the patient s 
health 

Carling states that as against the promised mtllion 
volt machine, radium is not enftrelj at a disadvantage 
Initial cost IS certainlj very great but depreciation is 
neghgible Upkeep of radium apparatus is quite 
small X ray tubes will, I presume be very costlj 
The accommodation requmed for very large x rav ap 
parafus will be considerable 

In any case the immediate future calls for (1) 
More radmm (3 grm is a necessity 4 grm ought to be 
forthcommg and much more is desirable) (2) improve 
ments of bomb apparatus, (3) further exploration for 
means for measuring the dose (4) accumulation of 
data as to effective dose m the relation to tumors of 
different organs and of different histological Ijiics 
(5) agreement as to grouping of clmical cases— this 
should be international (6) more universal co-opera 
tion with physicists, (7) transference of control of both 
forms of apparatus to the same hands — those of the 
radiologists 

AUchm emphasizes the necessity of developing a 
radium unit which can be easily measured physicalh 
and biologically and of international acceptance He 
also emphasizes the necessity for and improvement of 
apparatus necessary for large quantities of radium 
G- E Burch Jr M D 



RIGLER, KOUCKY, ABRAHAM EFFECTS OF THOROTRAST ON LIVER 


523 


can hardly be considered a controlling force 
in the judgment of the dangers of this sub- 
stance when given in reasonable amounts 
On the other hand, definite changes have 
been reported (10, 19, 21) m annuals even 
with doses as small as one and one-half to 
three tunes the normal While the regen- 
erative powers of the human hver are well 
known, nevertheless, one hesitates to pro- 
duce any damage merely for purposes of 
diagnosis It is these two factors particu- 
larly, 1 e , the lack of ehmmation of the ma- 
terial and the production of necrosis, 
cloudy swelhng, and atrophy m the hver, 
spleen, and lymph nodes, which have pre- 
vented the widespread utilization of this 
method of roentgen diagnosis 

Because there are differences m the be- 
havior of animals and man toward such 
substances, and because m experimental 
work larger doses than normal have been 
used, we have felt that a careful study of 
clinical cases would add to our knowledge 
of the dangers of the employment of tho- 
num dioxide sol to render the hver and 
spleen opaque to roentgen rays 

Relatively few studies have been made 
on the liver of humans after the injection of 
this matenal Whitaker, Davie, and Mur- 
gatroyd (35) reported on three cases ex- 
ammed postmortem Tripoli (30), Hirsch 
and Morton (13), Encksen and Rigler (7), 
Kadrnka (16), Popper and Klem (22), Ran- 
derath (25), and others have also reported 
the evidences of histologic changes as ob- 
sen^ed at autopsy In none of these re- 
ports has there been any alarming evi- 
dences such as have been obsen'^ed in am- 
mals by Shute and Davis (29), Cooke (4), 
Pohle and Ritchie (21), and others, al- 
though some definite changes were demon- 
strated 

CLINICAL STUDIES 

M ejiai e had the opportunity of examin- 
ing 175 patients ivith thonum dioxide sol 
m the past three and one-half j'^ears The 
first 80 cases in this senes hai e already been 
reported (7), and the present report IS in- 
tended to demonstrate, insofar as possible, 


the eventual results which could be ob- 
served m these patients 

The type of case which was subjected to 
this exammation is mdicated m T able I It 
should be noted that the patients were al- 
most all suffermg from very grave diseases, 
largely mahgnant tumors, with or without 
known metastases The high madence of 
hver metastases, found on roentgen exami- 
nation by this method, is shown 

TABLE I —TYPE OF CASE IN WHICH THORIUM 
DIOXIDE SOL (tHOROTRASt) EXAMINATION 
WAS USED AND INCIDENCE OF POSITIVE 
FINDINGS 


Pnmary Diagnosis 

No of 
cases 

Hepatohenography 
Positive Negative 

Carcinoma of stomach 

60 

17 

43 

Carcinoma of colon 

15 

4 

11 

Carcinoma of rectum 

21 

10 

11 

Caremoma of breast 

12 

6 

6 

Caremoma, nuscellaneous 

27 

14 

13 

Mahgnant tumors mis- 
celLneous 

9 

1 

8 

Leukemia 

2 

2 

0 

Lymphogranuloma 

4 

2 

2 

Actmomycosis 

2 

1 

1 

Cirrhosis of liver 

5 

4 

1 

Miscellaneous diseases 

18 

5 

13 

Total 

1T5 

66 

109 


In Table II, the diagnostic accuracy of 
this procedure, as demonstrated by surgical 
or postmortem exploration, is tabulated 
In spite of a relative lack of experience with 
the method it can be noted that the accu- 
racy is relatively high The three positive 
errors were all due to mismterpretation of 
normal structures, such as the vascular 
channels of the hver, the gall-bladder fossa, 
and the areas of apparently lessened den- 
sity between the anterior nbs The nega- 
tive errors are really not as frequent as ap- 
pears from the table In two cases, for ex- 
ample, the carcinomatous metastases were 
tmcroscopic m size and could not be de- 
tected e\en at autopsy by gross examina- 
tion In another case only one very small 
metastasis was found, while m still another 
only two small nodules were present From 
the diagnostic standpoint, our expenence 
on the whole was verj^ satisfactorj^ 

The present status of the patients to 
whom thonum dioxide sol was given may 
also best be demonstrated in tabular form 
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had also been given, so there is senous of this shght elimination has been adv 
doubt as to the culpabihty of the thonum by Kadrnka (16), Naegli and Lauche 
preparation Some transient anuna, how- Leipert (17), and others The mtrodt 
ever, has occurred m dogs after the mjec- of a foreign body of this nature, whicl 
tion of thonum diovide sol We have had remam permanently m the body, is fr; 
no such expenence either m animals or ivith danger to the organ m which it 
amongst the 175 patients upon whom we posited It may produce tissue chanj 
are here reporting a result either of a specific to\ic effect 

The possibihty of rupture of the spleen snnple foreign body reacfaon, or fror 
has been considered because of the report slight radio-actmty which it possesses 
of Bungeler and Krautweig (3), who gave a The matter of the radio-activity ol 
fanly large dose of thonum dioxide sol to a substance was onginally a source of 
patient with severe reticulo-endothehosis concern (5, 7), but of late this has not 
A massively enlarged, very soft spleen was stressed to any great extent The d( 
present and rupture occurred, with a fatal- has been reduced — we are now usmg 
ity resultmg They consider massive en- 0 6 c c of the commercial preparj 
largements of the spleen and reticulo- thorotrast (Heyden) per lolo of i 
endothehosis contra-indications to the use weight — to a point at which the total b 
of this method mum radio-activity appears to be wel 

The production of a partial or complete low the usually accepted tolerance q 
obstruction of the reticulo-endothelial sys- tity In an expenence of over four 
tem by the mtroduction of colloidal ma- one-half years, no effects which could 
tenal has been frequently considered one of mtely be assigned to the radiations of t 
the objections to the use of thonum dioxide mm have as yet been reported It has 1 
sol It has been repeatedly demonstrated, pomted out that it is Wely possible 
however, that blockage of these phagocytic the histologic changes observed m the h 


cells IS virtually impossible Furthermore, 
it has been shown that the function of these 
cells IS so selective that they wiU continue 


to phagoc}'tose foreign substances of a dif- 
ferent type, even though they have already 
mgested large amounts of another sub- 
stance The experiments of Ravenna (26) 
mdicate clearly that the normal function 
of the reticulo-endothehal cells of the hver 
IS mamtamed m spite of the introduction of 
large quantities of colloidal thonum Held 
(12) was unable to demonstrate any defi- 
mte change m the immumty of animals 
after mjection of this substance 

None of the precedmg deletenous effects 


are sufficiently frequent or of any great im- 
portance m the consideration of the general 
use of thonum dioxide sol for the roentgen 
exammation of the hver and spleen Of 
much greater unportance is the fact, now 
generally admitted, that ehmmation of this 
substance from the hver and spleen, if it 
occurs at all, is exceedmgly slow, the ma- 
tenal remaimng m the body at least for 
many years Some endence of the nature 


spleen, and lymph nodes may be relate 
the alpha particles given off by the deca 
the vanous components of this collo 
suspension, but this conclusion se 
highly improbable The nature of tl 
changes is not at all that of radiation 
crosis (9), and there are none of the ot 
effects which might be expected i 
viously, it ivill be impossible to settle 1 
pomt until observations have been c 
tmued for a longer period of years, and 
the present this question must be left 
abeyance 

By far the most important deletenc 
effect which has been reported is concern 
with the histologic changes which occur 
the hver, spleen, and lymph nodes The 
have been obsen^ed chiefly m experiment 
ammals and, m large part, unfortunatcl 
after the mtroduction of very' large or ma 
sive doses The demonstration of sevei 
dismtegration of the li\er after the injc( 
tion of a dose approximately ten times th 
normal, while it may be of importance i 
determimng the hmitations of the dosage 
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ciently recovered to have the tube re- 
moved Her condition has greatly un- 
proved m the mterval and there is not the 
slightest evidence to mdicate any harmful 
effects from the colloid which she received 
A case of extensive carcmoma of the 
stomach was subjected to hepatohenog- 
raphy and no metastases were found in the 
liver A radical gastric resection was done 
from which there was an uneventful re- 
covery This patient was seen over two 
years later and apparently is stdl perfectly 
well 

These cases illustrate the recuperative 
power of patients who have been subjected 
to roentgen exaimnation ivith thonum di- 
oxide sol and indicate the absence of any 
impairment of their resistance 

In the entire senes of 175 cases only two 
senous reactions occurred The first, a 
hemoclastic cnsis, has already been re- 
ported (7) The second, m which there 
was a severe chill, was probably due to an 
mtravenous injection of glucose solution 
which followed the instillation of the tho- 
num suspension The character of the reac- 
tion was typical of that occumng occasion- 
ally with glucose injections 

A number of cases have had liver func- 
tion tests done at vanous intervals follow- 
ing the introduction of the colloid and no 
endence of any impairment has been ad- 
duced There has never been any particu- 
lar evidence of anemia, blood destruction, 
or other changes In no instance have we 
been able to obsen^e any late deleterious 
effects upon these patients which could 
fairly be assigned to the use of this matenal 

HISTOLOGICAL STUDIES 

In this group of cases some 35 indi- 
Mduals have come to autopsy under our 
supeiAusion All of these have died of car- 
cinoma or its consequences, three of them 
being cases of pnmarj' carcmoma of the 
liver On histologic study the thonum diox- 
ide \\as found widely distnbuted through- 
out the bodv, vers' small amounts being 
demonstrable in the hmph nodes, bone 
marrow , adrenals, testes, and lungs, m ad- 


dition to large amounts m the hver and 
spleen 

It should be noted that the caremoma- 
tous areas m the hver contained no thorium 
granules with the exception of one case of 
primary carcinoma of the hver In this 
tumor, the thonum was present m large 
amounts m the abnormal tissue Whether 
this was due to the infiltrating character of 
the malignancy which made it difficult to 
distinguish the normal from the abnormal 
cells, or whether the carcinomatous cells re- 
tained then* normal function of phagocyto- 
sis, was not finally determined The possi- 
bility that certam types of primary hepa- 
toma reproduce histiocytic cells, which 
contmue to function normally, must be 
strongly considered 

In such a group of patients one always 
expects such temunal changes as cloudy 
swelhng, fatty replacement, and passive 
congestion m the hver In this senes, 
cloudy swelhng was frequent, passive con- 
gestion was present m eight cases, fatty 
metamorphosis m three, and leukocytic m- 
filtration m one In this latter case there 
was a pentonitis which no doubt occa- 
sioned this findmg It was impossible to 
correlate the position of the thonum gran- 
ules wnth the pomts of maximum change 
except m the cases of chrome passive con- 
gestion In these cases there are defimte 
areas of atrophy which are commonly found 
with passive congestion It is notable that 
there was a very definite concentration of 
the thonum m the areas of atrophy This 
IS consistent wnth the expenmental work of 
Ra\enna (26), indicating the viability and 
normal function of the reticulo-endothehal 
cells which continue to migrate to pomts of 
injuiy- in spite of the presence of thonum 
ivithin them No correlation could be ob- 
served betw'een the histologic changes and 
the length of tune following the introduc- 
tion of the thonum dioxide sol, although 
cases were examined at mter\mls of from a 
few days to nine months after the examina- 
tion 

The histologic appearance of the human 
li\er containing thonum dioxide is illus- 
trated in Figure 1 This is a low power 
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TABLE rr — DIAGNOSTIC ACCURACY OF HEPA- 

TOLIENOGRAPHY 

Proved cases /4 Correct 65 Incorrect 9 

By autopsy 35 

By operation 39 

Roentgen diagnosis positive Correct 16 Incorrect 3 
Roentgen diagnosis negative Correct 49 Incorrect 6 

(Table III) As might be expected, the 
vast majonty have succumbed Many of 
them were almost moribund at the time of 
the injection Many underwent very radi- 
cal resections of the stomach, colon, or rec- 
tum and did not survive the surgical proce- 
dure Many already had extensive metas- 
tases at the tune of the examination or de- 
veloped them shortly after It is our well- 
considered judgment that the mortality m 
this group IS no greater than would ordi- 
narily be expected with this type of patient 
(Table I) In support of this it may be ob- 
served that most of the patients with rela- 
tively minor diseases such as cholehthiasis, 
enlarged spleen of undetermmed ongm, or 
mtra-abdommal masses of benign nature, 
to whom this matenal was given, either m 
error or m the earliest penod of our experi- 
ence, are still hnng and well 

TABLE m — EVENTUAL OUTCOME OF 175 
PATIENTS RECEIVING THORIUM DIOXIDE SOL 

(thorotrast) 


Known living and apparently unaffected 43 

Cases followed less than 12 months 15 

Cases followed less than 18 months 5 

Cases followed less than 24 months 11 

Cases followed less than 30 months 8 

Cases follows! less than 30 months 2 

Cases followed less than 42 months 2 

Known dead (all had raaUgnnnt tumors or other 

grave disease) . ^22 

Unable to trace (many undoubtedly still Imng/ 32 


Several outstanding examples amongst 
the living patients should be noted The 
longest period durmg which one individual 
has been obser\''ed is now three and one- 
half years (Fig S) This patient has had a 
serious surgical procedure for rehef of a 
strangulated herma, and agam for intesti- 
nal adhesions since this mjection of thorium 
dioxide, and has sunuved both operations 
without difiScalty Careful studies 41 
months after the mjection showed no evi- 
dence of impairment of hver function, o 
anemia or blood changes, or any other fin 


mgs which could possibly be traced to the 
procedure of hepatohenography 
Another case is suffiaently interesting to 
report m detail The patient, a female, was 
first seen approximately two and one-half 
years ago with an extensive caremoma of 
the breast FoUowmg the mtroduction of 
thonum dioxide sol and the roentgen ex- 
amination of the liver and spleen with a 
negative result, resection of the breast was 
done Within two months carcinomatous 
metastases to one lung could be demon- 
strated In spite of this she has sumved 
two and one-half years while the lung tumor 
has slowly mcreased m size 

Other stnkmg mstances may be ated 
In one case of caremoma of the breast (Fig 
7) there were extensive metastases to the 
spme at the time of the exammation Hepa- 
tohenography showed no evidence of me- 
tastasis to the hver With the use of radia 
tion therapy this patient has survived over 
two years, showmg no evidences whatever 
of deleterious effects from the thonum 
preparation Another patient ivith a carci- 
nomatous ulcer of the stomach, so high that 
it was not considered resectable, is still hv- 
mg, two years smee the hepatohenography 
was done The carcinoma has been m- 
creasmg very slowly m size A patient with 
extensive actmomycosis of the lung, on 
physical exammation, appeared to have an 
enlarged hver As an extensive surgical 
procedure was planned in an effort to extir- 
pate the diseased lung, it was thought ad- 
visable to examine her liver for possible 
actmomycotic abscesses None were found 
and a partial resection of the lower lobe of 
the lung was performed by Dr O H Wan- 
gensteen The patient survived several 
other surgical procedures, eventually suc- 
cumbing from a bram abscess two and one- 
half years after the procedure of hepato- 
lienography was undertaken 

In another case, one of unexplained jaun- 
dice, thonum dioxide sol was introduced to 
determine the condition of the hver Sur- 
gical exploration was undertaken later and 
a permanent drainage tube was inserted 
into the common duct Almost three years 
haxe elapsed and the patient has suffi- 
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Fig 3 HepatolienogTnph> in a case of caranoma of the colon (a, left ) Appearance of hver shortly 
after injection of thonum dioxide sol showing no evidence of metastasis (b right ) Same case ttree months 
later shownng numerous areas of rarefaction (arrows) in the liver, characteristic of metastases, demonstrated 
inihout further injection 


generation frequently seen in patients dying 
of carcmoina It is notable tliat the tho- 
num IS not particularly apparent m the 
areas of the liver which show the most 
degeneration 

One case which came to autopsy a little 
o\ er two years after the injection of tlio- 
num dioMde sol is of particular interest 
Tins patient had an extensive carcinoma of 
the stomach, roentgenologically diagnosed 
Follomng hepatolienography, an extensive 
reaction of the stomach nas done by Dr 
Wangensteen Recovery was une^entful 
and complete About two years later the 
patient developed symptoms w^hich led to 
another surgical exploration, a carcinoma 
of the colon being found Tins was re- 
sected but the patient developed post- 
opentu e pneumonia complicated by pleu- 
ral effusion which had a fatal outcome At 
autops} , the sections of the liver showed 
somewhat less thonum than w'c ha\e ob- 
sened m other patients watli a shorter 
duration after injection The thonum 


granules were clumped largely near the 
center of the lobules, and appeared to be 
present m the penportal spaces adjacent to 
the bile duct, arterj", and vein — no doubt 
m the lymphatics There was no evidence 
of fibrosis, giant-cell formation, or leu- 
kocjdic infiltration There was some evi- 
dence of slight atrophy of the liver cords 
ItTiether this was due to the manner of 
death — a rather prolonged post-operative 
pulmonarj" infection — or to the thonum we 
cannot determine There was no apparent 
difference m the degree of atrophy of the 
cells adjacent to the thonum and of those 
at a distance This case shows little differ- 
ence in the appearance of the hver after two 
years from its appearance at from one to 
nine months 

It IS useful to compare these findmgs 
witli the reports m the literature of severe 
or moderate damage to the hver and spleen 
after the injection of thonum dioxide sol 
These changes in the liver consist largely of 
fatty degeneration, atrophj^ and fibrosis, 
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Fig 3 Loiv power magnification of microscopic section of Iner obtained at autopsy about SIX raontlis after 
mjection of thonum dioxide sol This illustrates a tj-pe of case in which there is chronic passiie congestion 
with resultant hver atrophj Note the concentration of thonum granules m the cells around the atrophic 
areas The appearance of atrophj is similar to that obtained m the usual case of chronic passive congestion 
Fig 4 Low poaer magnification of microscopic section of liver obtamed at autopsy about eight 
months after mjection of thonum dioxide sol (thorotrast) Considerable fatty degeneration of the Iner is 
present, the fat globules being well demonstrated This is typical of findmgs ordmanlj obtamed m patients 
dying of caranoma Note that the cells contiguous to the thonum granules show no more mvoltcment 
than the other cells 


magnification of a microscopic section of 
the hver, showing the reticulo-endothehal 
cells filled with the fine granules of thonum 
Figure 2 IS a high power magnification 
demonstratmg the same findmgs The 
presert ation of the normal structure of tlie 
cells adjacent to the mass of thonum and 
the absence of parenchjmiatous degenera- 
tion, atrophy, or fatty replacement should 
be obsen ed In Figure 3 is shown the 
atrophy associated mth chronic passne 


congestion This is tj'pical of the amount 
seen m these cases regardless of whether or 
not thonum was previously giien The 
concentration of the phagocjdic cells con- 
tammg thonum granules around the atro- 
phied areas is striking and indicates some- 
what the retention of their normal reaction 
to injured tissue The remaining micro 
scopic section — a lov power magnification 
— is shown in Figure 4 Here, there is ap- 
provimately the usual degree of fatt\ dc- 
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Ftg 7 Hcpatolienograph% in a case of carcinoma of the breast wnth melastascs to the second lumbar 
rertebra (a upper left) NotethchoinogcncousshBdonofthchterdcarljdeltneatcd.andthecharactens- 
lic, ehghth mottled shadow of the spleen (6 upper right) Same case re examined one and one half } cars 
later shotvs the t> ptcal mottling of the In er shadow and dense nodular shadows along the left border of the 
liter (arrow) ttpical of excretion of thorium into hepatic Ijunph nodes 

Fig h Hcpatohcnograph> m a patient with enlarged spleen of undetennincd ongin (a to,cer left ) 
Film made shorllj after injection of thonum dioxide sol, showing normal liver and enlarged spleen Note 
the absence of shadows along the left border of the Incr (6, lower right ) Same case three and one half 
jears later \ slight mottling of the liver shadow is now apparent The spleen shows about the same size 
and also on increase in the mottled appearance Chnractcnslic shadows along the left border of the liter 
representing hepatic Ijmph nodes filled with thonum ore shown (arrow) 


Certainly none of the alarming changes ob- 
serN cd in animals were found here and it is 
^e^\ questionable whether ant of the ab- 
nomialitics which we obserted could fairlv 
be assigned to the thonum dioxide sol 

nUMlNATION or THORIUM 

Final!) , there anses the question of the 
cxcntiial fate of the thonum after it has 


been injected We have been enabled to re- 
examme 32 patients of this senes Roent- 
genograms of the hver and spleen m 10 
cases were made from three months to one 
year after the onginal study In 22 cases 
the re-exammation was done from one to 
three and one-half years after the introduc- 
tion of the thonum dioxide sol In most 
instances there has been little reduction m 
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a h 

Fig 6 HepatoUcnography with foUoir up exammation (.a left) First examination, showing a rather 
small liver with shght mottling, but fawiy homogeneous shadow characteristic of normal appearance with 
thonum dioxide sol (b rtekl ) Same case 1 ] months later showing charactenstic mottling of shadow uhich 
IS frequently found after approximate!) one year 


while m the spleen and lymph nodes there 
IS largely shrinkage of the lymphoid tissue 
mth atrophy and fibrosis, often accom- 
panied by penvascular fibrous tissue prohf- 
eration The exact mechanism by which 
these changes are produced has not been 
definitely determmed It seems improb- 
able that it IS due to a radiation effect, as 
the histologic appearance is not at all that 
of radiation necrosis A toxic effect is a 
possibihty, this would necessarily have to 
be specific for the tissues of the liver, 
spleen, and for lymphoid tissue, as the m- 
jection of thonum dioxide subcutaneously 
produces practically no deleterious effects 
m the local area Such a specific toxic effect 
seems improbable There is, finally, the 
possibihty that these changes are due to a 
foreign body reaction The descnption of 
the lymph node changes particularly (b) 
suggests this type of process In those ex- 
periments in which very large doses were 
used, the changes appear to be defimtely of 
this character Reports of leukocytic in- 
filtration approachmg abscess formation 
are probably due to some coincidental in- 
fection 


Cntical study of our imcroscopic sections 
reveals few, if any, of these changes There 
are no foreign body giant cells, little, if 
any, fibrosis, and no perivascular tissue re- 
acfaons \\Tiile it is possible that some of 
the atrophy demonstrated, e g ,m Figure 3, 
might be due to the thonum preparation, 
the amount and character of it do not sug- 
gest this at all, the congestion bemg quite 
sufficient to account for it m its entirety 
Likewise, the fatty degeneration might 
have been caused, at least in part, by the 
foreign substance, here agam the tissue 
differed m no respect from that frequentlj 
found in this type of patient to uhom 
thonum dioxide had not been given The 
histologic changes demonstrated bore no 
apparent relation, as to location, to the 
thonum granules which were present The 
cells closest to the foreign substance shoued 
no greater degree of damage than those at a 
greater distance 

The impression gamed from these histo- 
logic studies is that there is little or no 
damaging effect upon the In er, so far as can 
be detenmned by microscopic examination 
in a nme-month pcnod of observation 


a 


b 



Fig T HcpatolienogTBph% in a case of carcinoma of iht breast with metastases to the second lumbar 
%cncbra (a upper left) Note the homogeneous shadow of the liver clearl> delineated and the charactens- 
tic shghtlv mottled shadow of the spleen (b upper right ) Same case rt exammed one and one half years 
later shows the tvpical niotthng of the liver shadow and dense nodular shadows along the left border of the 
liver (arrow) t) pical of excretion of thonum into hepatic lymph nodes 

Fig h Htpatolienograph} in a patient with enlarged spleen of undetermined ongin (a lotcer left) 
r ilm made shorth after injection of thonum diovidc sol showing normal hver and enlarged spleen Note 
the absence of shadows along the left border of the liver (6, /otter right ) Same case three and one-half 
'cars later A. slight mottling of the liver shadow is now apparent The spleen shows about the same size 
and also an increase in the mottled appearance Characlcnstic shadows along the left border of the liver 
representing hepatic lymph nodes filled wnth thonum art shown (arrow) 


Certainly none of the alarming changes ob- 
sened m animals were found here, and it is 
M?r) questionable whether an^ of the ab- 
iiormahties ivhich we obser\ ed could fairb 
lie assigned to the thonum dioxide sol 

ELIMINATION OF THORIUM 

Finally, there arises the question of the 
c\ciiUial fate of the thonum after it has 


been injected We ha\ e been enabled to re- 
examme 32 patients of this senes Roent- 
genograms of the hver and spleen m 10 
cases were made from three months to one 
vear after the ongmal study In 22 cases 
the re-examination was done from one to 
three and one-half years after the introduc- 
tion of tile thonum dioxide sol In most 
instances there has been little reduction m 
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Hepatobcnography m a case of carcinoma of the stomach without metastasis (a left ) Note 
the shadow of the hver apparently normal as well as a bnlhant delineation of the spleen <b, niht ) Same 
^se re-exammed about a year and one-half later, shows a peculiar strealed concentration of thorium along 
the lower ma^n of the liver and defimte hepatic lymph nodes near the spme (arrows) Note the mottled 
appearance of the spleen and some nodules along its bilas suggestmg splenic lymph nodes also fiUed with 
thonuin 


the intensity of the shadow of the hver and 
spleen There is a change but it is rela- 
tively minor, indicating that only a small 
amount of the colloid has left these organs 
m this mterval 

As has been previously reported, some 
advantage can be had from this slow elimi- 
nation m that repeated roentgen studies of 
the hver may be made without additional 
injection In that way carcmomatous me- 
tastases to the hver may appear m later 
films although they were not present when 
the first examination was made Such a 
case IS illustrated m Figure 5 This patient 
had a carcmoma of the colon, and on the 
ongmal hepatohenography (Fig 5-a) there 
was seen no evidence of metastases Re- 
section of the colon was done, and manual 
exploration of the hver also revealed no 
endence of metastases When the patient 
returned some three months later for clos- 
ure of the colostomy, re-exammation re- 
vealed the typical extensive carcmomatous 
metastases shown m Figure 5-b 

Two characteristic changes are present 
m the majority of the cases when they are 
exammed a year or more after the injection 
There is shown a redistribution of the 
opaque substance m the hver, the latter 
shows a marked degree of fine mottlmg m 
contrast to the rather homogeneous charac- 


ter of the shadow on the ongmal examina 
tion An illustrative case is shown m Fig- 
ure 6 The roentgenogram made 4S hours 
after the last mjection is shown m Figure 
6-a, the hver givmg the usual homogeneous 
dense appearance with the vascular tree, 
and the gall-bladder fossa appealing as 
areas of decreased density In Figure 6-J 
the roentgenogram made eleven months 
later is presented In this can be seen the 
finely mottled character of the hver shadow 
From the work of Kadmka (16) and of 
Naegeh and Lauche (20) on animals, it 
would appear that this is due to an exlcn- 
sion of the thonum dioxide into the lym- 
phatics around the central vein It may 
also be due m part to a migration of the 
reticulo-endothehal cells of the hver to this 
region The tendency toward elimination 
of the mjected substance through the lym- 
phatics is thus apparent 

Further evidence of this manner of ehmi- 
nation is afforded m Figure 7 The roent- 
genogram of the hver made shortly after 
the mjection of thorotrast is presented in 
Figure 7-a A carcinomatous metastasis to 
the second lumbar vertebra is clearly ap- 
parent The striking representation of the 
spleen should also be obsem-ed The ex- 
amination of the h\er one ^and one-half 
years later is shown m Figure'! -b, and here 
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lay be observed a group of shadows, along 
le left border of the liver, which are not 
resent on the original examination (Fig 
■a) These are undoubtedly the hepatic 
mph nodes into which the thonum diox- 
[e has extended The charactenstic 
lottling of the hver shadow may be noted 
jre also Further dramage into the medi- 
stinal and diaphragmatic lymph glands 
lould be expected, although ne have been 
nable to demonstrate it in any of our 
ises The same phenomenon is illustrated 
v^en more stnkmgly in Figure 8 The 
nginal roentgenogram (Fig 8-fl) shows a 
onsiderable enlargement of the spleen and 
normal hver The absence of any ab- 
ormal shadows along the left border of the 
ver may be noted In Figure 8-5 is shown 
he roentgenogram obtamed about three 
nd one-half years later, and the character- 
3tic appearance of the hepatic lymph nodes 
iUed with the opaque substance is dearly 
hoivn The absence of any particular 
hange m the size of the spleen is strong 
ividence agamst the occurrence of atrophy 
jf the lymphoid structures which has been 
lescnbed in animals It should be noted m 
this case that a penod of three and one-half 
y'ears has failed to dimmish the intensity of 
the hver and spleen shadows 
The case illustrated in Figure 9 is some- 
what different from the usual findmg The 
first roentgenogram (Fig 9 -q) demonstrates 
a fairly large hver, othenvise normal, and 
an unusually ivell-dcfined spleen On re- 
examination about 19 months later (Fig 
9 5), the hepatic lymph nodes are weU 
shown, but there is in addition an unusual 
concentration of the thonum dioxide m a 
linear fashion under the costal margin 
Tins IS probably due to the presence of 
some unusuallv large lymphatics in this 
area 

'Ihcsc findings correspond exactly mtli 
those of Naegcli and Lauchc (20), who re- 
port a stndj on one dog o\cr a penod of 
three \ ears Repeated biopsies of the hver 
liarc shown relatively little damage al- 
though two to three tunes the usual dose 
w as gn en The dog has sur\n\ ed numerous 
apirotomics and other surgical procedures 


An abdommal exploration at the end of the 
third year revealed the hepatic lymph 
nodes filled with thonum granules These 
authors sound another warning as a result 
of this obseiwation They believe that 
there may be a greater concentration of the 
thonum in the lymph nodes than in the 
hver, hence a more marked necrotic and 
atrophic effect might be possible In actu- 
ality, the biopsies m this one dog indicate 
areas of necrosis m the lymph nodes but 
they are well encapsulated There is, how- 
ever, a defimte atrophy and diminution m 
amount of the lymphoid tissue 

The reports of Leipert (17) and other in- 
vestigators (29), that large quantities of 
thonum dioxide sol may be eliminated 
from the body withm a year, seem to be 
contradicted by our comparative studies in 
clmical cases Whatever elimination takes 
place from the hver seems to extend into 
the lymphatics and lymph nodes but the 
thonum is stiff present m the body An ex- 
ammation of the roentgenograms shown m 
Figure 8, taken almost three and one-half 
years apart, indicates clearly how slowly 
this removal of the thonum takes place 
This fact, no doubt, presents the most sen- 
ous objection to the use of this substance 
for roentgen diagnosis 

SUMMARY 

We may summanze our expenence with 
the use of thonum dioxide sol (thorotrast) 
for roentgen diagnosis of the hver and 
spleen m 175 patients as follows 

(1) The procedure permits of highly ac- 
curate diagnosis, particularly of metastatic 
or pnmary carcinoma of the liver 

(2) With rare exceptions, the immediate 
reactions to the injection are of no impor- 
tance 

(3) No apparent change in the resistance 
of the patients mjected wath this substance 
could be determined 

(4) There w'ere no deletenous effects, ob- 
seri'cd over a penod of years, that could m 
any way be assigned to the thonum 

(5) Autopsy studies in 35 cases revealed 
little or no damage to the liver ivhich could 
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fairly be ascnbed to the procedure of hepa- 
tohenography 

(6) Repeated roentgen examinations on 
22 cases from one to three and one-half 
years after the injection mdicated httle or 
no ehmmation of the injected matenal 
from the body 

(7) Redistribution of the thorium into 
the lymphatics of the liver and extension 
into the hepatic lymph nodes was observed 
in almost all the cases that were re-exam- 
ined after a year or more had elapsed 

CONCLUSIONS 

Little or no harm can be demonstrated, 
as yet, from the use of thonum dioxide sol 
when used m small doses m the roentgen 
examination of the hver and spleen m 
humans 

Nevertheless, caution should be exer- 
ased m its use because of the following 
reasons (1) the eventual radio-acbvity of 
the matenal has not yet been detennmed, 
(2) it is elimmated very slowly, if at all, so 
^at a foreign body will remain in the hver 
and spleen, (3) the extension mto the 
lymph nodes m greater concentration may 
produce atrophy of the Ijonphoid tissue, the 
eventual results of which cannot yet be pre- 
dicted 

It would be well, for several years to come, 
to confine its use, when mjected mtrave- 
nously m large enough doses for proper 
demonstration of the hver and spleen, to 
older mdividuals suffenng from very grave 
diseases 
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RIB DEFECTS SIMULATING PULMONARY CAVITATION 

By CLIFFORD JONES, M D , Cleoelaitd, Oho 
From the Department of Roentgenology, Cleveland City Hospital 


EVELOPMENTAL and pathologic 
changes in the nbs as seen in radio- 
graphs may simulate cavitation in the 
underl}nng lung The cavities most fre- 
quently seen m radiographs of the chest are 
produced by tuberculous cavitation, the 
cavitation of an abscess, and air-contaimng 
pockets due to broncho-pleural fistulae 
Accurate information as to the presence 
of cavitation m the lungs is usually of great 
clinical importance The shadow of a cav- 
ity may be the deciding factor in makmg a 
positive diagnosis of tuberculosis m an area 
of infiltration of doubtful nature Collapse 
therapy in tuberculosis is based pnmanly 
upon the presence of caintation Simple in- 
filtration or consolidation, which has been 
produced in the lung by a non-tuberculous 
type of infection, does not call for surgical 
interference, but if an abscess ca\nty is 
found in such an area, operation may be in- 
dicated 

At the Cleveland City Hospital there 
have been observed 14 cases in which the 
radiographs showed changes m the nbs 
which could readily simulate cavitation if 
there were a pathologic process present m 
the underlying lung Sweaney (1) has 
made similar observations The confusing 
shadow^s m the cases to be presented are 
produced by anomalous nb dev elopment or 
bv a portion of a nb which has enlarged to 
enclose an area of bone absorption This 
expanded portion of bone casts an annular 
shadow of increased density, which may be 
mistaken for the zone of infiltration or 
fibrosis which often surrounds a cavity in 
the lung The central area of lesser den- 
sity casts a shadow' similar to that produced 
bv air m a pulmonar}' cavit> IVhite (2) 
has mentioned bifurcation of the nbs, and 
Moischner (.3) has noted fenestration 
In some of the cases to be presented, 
close inspection w ill show the true nature of 


the annular shadows because there are no 
pathologic changes in the underlymg lungs, 
but the presence of infiltration or fibrosis in 
these areas could v'ery easily mask the out- 
lines of the e-^panded nng of bone in the nb 
and give nse to a false diagnosis of pulmo- 
nary cavitation In cases of doubt, more 
heavily exposed films from vmrymg angles, 
or stereoscopic films should aid m determin- 
ing whether the shadow is produced by a 
cavity m the lung or by unusual configura- 
tion of the nb overljing that area 

CASE REPORTS 

Case 1 A white male, aged 19 years, 
was adnutted four months after pulmonary 
tuberculosis had been diagnosed elsewhere 
A radiograph of the chest showed densely 
mottled and streaked shadows in the upper 
half of the nght lung-field and in the lower 
nght hilar area There was an area of rare- 
faction 2 cm in diameter just beneath the 
nght clavicle, which was diagnosed as a 
cavity in an area of tuberculous infiltration 
in the lung Pneumothorax was instituted 
because of the cavitation Two months 
later there was an hemoptysis of two 
ounces A few days after the hemoptysis, 
suspicion arose that the cavity might hav’e 
been m a nb Further radiographs from 
different angles and of greater density, us- 
ing Bucky diaphragm technic, proved that 
the cavity was m the first nght nb and not 
in the lung Sinuses dev eloped in the chest 
wall Incision revealed necrotic bone in 
the nb and tubercle bacilli were found in 
the matenal obtained from it Communi- 
cation with the hospital m which the pa- 
tient was previousl> diagnosed as being 
tuberculous revealed the cavity in the nb 
to hav e been diagnosed there, also, as a pul- 
raonarj' cavity 

Case 2 A colored male, aged 22 years 
was diagnosed, m 1926, as having pulmo- 
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Fig 1 Case 1 Regular ei-posure, diagnosed as Fig 2 Case 1 Heavy exposure, showing 
pulmonary cavitation cavity to be m the nb and not m the lung 


nary tuberculosis Tuberculous infection 
of the ihum was found at that tune In 
1929, tubercle baalh were found in pus 
dr ainin g from the nght malar bone A soft 
tissue swelhng over the second and third 
right nbs, antenorly, resolved without 
suppuration after ultra-violet hght therapy 
A recent film of the chest showed the upper 
mediastmal shadow to be enlarged to the 
nght Between the third and fifth nght 
nbs, antenorly, was seen an area of cloudy 
increased density Near the center of this 
area was seen a denser ring 3 cm in diame- 
ter enclosmg a space of lesser density hav- 
mg the appearance of a canty Closer in- 
spection reveals the antenor end of the 
fourth nght nb to be expanded and to en- 
close a cavity 2 cm in diameter m the nb 
The lung beneath this deceptive shadow 
contamed infiltration but no canty 

Case 3 A white male, aged 22 years, 
was known to ha^ e had pulmonar}^ tuber- 
culosis A film of the chest showed mottled 
and streaked shadows throughout the up- 
per two-thirds of the left lung due to tuber- 
culous mfiltration and fibrosis There n as 
increased densit) about the nght hilus, and 
m this dense region was a rarefied shadow, 
probably due to a pulmonar}^ cantj In 


the second left mterspace was an annular 
shadow 3 cm in diameter, which undoubt- 
edly was due to a pulmonary canty In 
the region of the second costal cartilage 
(which ordinanly casts a very faint or no 
shadow) was a circular shadow of lessened 
density 2 cm m diameter surrounded by a 
rmg of mcreased density The first im- 
pression, smce the patient was knoivn to 
have had pulmonary tuberculosis with 
cantation, was that this annular shadow' 
represented another canty m the lung, but 
closer inspection showed the sixth nght nb 
to have a double ongm and to be attached 
to two vertebrae The space between the 
two heads of ongm produced the appear- 
ance of a canty 

Case 4 A white girl, aged 11 years, was 
subjected to resection of the ninth left nb, 
m June, 1934, to dram an emp} ema follow - 
mg scarlet feier In Noi ember, 1914, 
dramage still persisted, and a broncho- 
pleural fistula was demonstrated A radio- 
graph of the chest showed haziness in the 
lower third of the left lung-field, and 
through this haziness was seen an annular 
dense shadow 3 cm in diameter enclosing a 
rarefied area Closer inspection revealed 
this shadow to be due to bone regeneration 


JONES 


RIB DEFECTS SIMUDATING PULMONARY CAVITATION 


535 



Tig 3 Case 4 Defornwty of nb follovrmg 
resection 


from the bed of the resected portion of the 
eighth nb Bone regeneration of this type 
IS fairly common 

Case 5 A white male, aged 70 years, 
complamed of cough, shortness of breath, 
and loss of weight A film of the chest 
showed hazmess at each apex, with fibrotic 
shadows scattered about each apex and 
along the entire mediastmal border of the 
nght lung The first left nb was wider 
than IS usually seen and contamed a well 
defined area of bone absorption Through 
the shadow of the first nght nb was seen an 
irregularly outlined area of lessened density 
which probably would have been diagnosed 
mthout question as a pulmonary^ cavity, 
because of the presence of mfiltration and 
fibrosis in that area, had not the nb on the 
opposite side shorni such a well-defined 
cantv A heavily exposed film from a 
different angle was required to obtam the 
correct diagnosis of a cavity m the first 
nght nb 

Case G A colored male, aged 30 years, 
complained of cough and expectoration for 
four months, and of a tender spot in the 
upper nght thorax, antenorly A radiograph 
showed irregular shadows of increased den- 
sity m the upper third of the right lung- 
field The markmgs m the area drammg 
the left apex were of increased thickness 



Fig 4 Case 5 Cj^stic changes in nght and 
left first nbs 


There were shadows of cavities in the upper 
fourth of the left lung-field The second 
nght nb was irregular Pus that contamed 
tubercle bacilh was aspirated from the ten- 
der spot m the nght side of the thorax 
Heavily exposed films demonstrated cavi- 
ties in the first and third left nbs but not m 
the lung 

Case 7 A white male was referred with- 
out history for a radiograph of the chest 
The markings about each hilus were of m- 
creased thickness The mterlobar septum, 
on the nght side was thickened The an- 
tenor portion of the third left nb was wider 
than IS usually seen and formed a circular 
shadow 3 cm m diameter The left lung 
was quite clear and the nature of the 
shadow was evident, but if a pathologic 
change in the lung had been present, con- 
fusion m diagnosis might have ansen 

Case S A colored female, aged 46 years, 
was referred for a film of the chest because 
of symptoms suggestive of tuberculosis 
There were a few shadows of calcification in 
the second nght interspace The markmgs 
in each subapical region were rather heavy 
Through the shadow of the antenor portion 
of the first left nb was seen a rarefied area 1 5 
cm m diameter, which was shown on closer 
inspection to be due to a cyst-hke area ot ab- 
sorption m the nb If there had been 
pathologic changes in the apex of the lung 
that would blur the outhnes of the nb, this 
area of bone absorption might have been 
mistaken for a caruty in the lung 

Case 9 A white male, aged 55 years. 
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Fig 5 Case 13 Osteomj elitis of ribs follow 
mg compound fractures 


was admitted because of diabetic gangrene 
m the foot A film of the chest was re- 
quested because of a cough The markmgs 
were somewhat mcreased m number and 
density throughout both lungs Through 
the shadow of the first nght nb was seen a 
round area of dimmished density 1 cm in 
diameter The outline of this nb was of 
the same size and shape as the corre- 
sponding nb on the opposite side A 
more heavily exposed film demonstrated 
the cavity to be m the nb and not in the 

lung , 

Case 10 A white male, aged 2o years 

was referred for radiographic examination 
of the chest because of a cough and family 
history of tuberculosis Many fibrous 
strands were seen m the area draining the 

nght apex A spur of bone extended medi- 
ally and upward from the midportion of the 
second nght nb to make 
spur extending lateraUy from the nb 
The underlying lung was clear en g 
4at the nature of the cunong shadow was 
apparent, but if dense infiltration had been 
pS^nt A IS not unlikely that a mistaken 
dia^iosis of captation in the apex, aboie 



Fig 6 Case 14 Autopsy specimen 
Cavitj in expanded nb 


the spur, would have been made, as the 
curved spurs could simulate the dense w all 
of a cavity 

Case 11 A white male, aged 45 years, 
complamed of lever, shortness of breath, 
and pam m the nght side of the chest The 
film exhibited marked density m the lower 
third of the nght lung-field, gradually fad- 
ing out toward the apex Through the 
haziness m the middle third was seen an 
ov’'al area of rarefaction 2X4 cm in size, 
surrounded by a dense nng This had the 
appearance of cavitation in the lung with 
pleural effusion A large amount of fluid 
was removed from the pleural cavity The 
removal of the fluid permitted much better 
visuahzation of the chest, and in another 
film the shadow, which had appeared to be 
that of a large cavity in an infiltrated lung, 
was seen to be due to a deformed nb Other 


nbs were then seen to be deformed, and it 
was found that the patient had suffered 
from an accident a year or two prev lously, 
the accident bemg followed by drainage of 
pus from a wound m the thorax The cy s- 
tic area m the nb, with the surrounding ex- 
panded nng of bone, vas probably due to 
osteomyelitis subsequent to a compound 

fracture , , 

Case 12 A white male, aged 40 years, 

under routine exammation shoned an ap- 
parent cavuty at the apex of the nght lung 
TbP first naht nb vias markedly enlarged 
", Joriy, Lasum-e 4 on m w.dU. A 
cyst-hke cavnty was seen m the expanded 
portion of the nb, the thin borders of the 
nb producing the illusion of a cavity in the 


lung 
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Case 13 A white male, aged 41 years, 

as examined because of signs indicative of 
tuberculosis In the fifth left interspace 
was seen a definite area of infiltration The 
cardiac outlines were blurred by pericardial 
thickenmg There was a synostosis be- 
tween the first and second nght nbs, the 
bndge of bone connecting these nbs being 
curved so that the question of cavitation in 
the lung would probably have arisen had 
infiltration been present in the upper fourth 
of the nght lung 

Case 14 A colored male, aged 42 years, 
with signs and s-\Tnptoms \erv suggestive 
of pulmonary tuberculosis, showed m the 
chest film many small nodular and streaked 
shadows in the upper third of the nght 
lung-field and at the left apex There were 
shadows suggesting small caMties at each 
apex In the lower nght hilar area there 
was a shadow that strongly suggested a 
caxnty There was a slight deformity of the 
fifth nght nb the cavity Ijnng within the 
shadow of the nb There was uncertainty 
as to whether the canty was m the nb or m 
the lung At autopsy, the canty was found 
to be in the antenor portion of the fifth nb 


Microsopic exammation revealed no active 
inflammatory process in the nb, but it was 
thought that the cantv was due to tuber- 
culous osteomyehtis 

SUMMARlt 

Fourteen cases exhibiting possible sources 
of error m the radiologic diagnosis of pul- 
monary cavitation have been presented 
Four of them had congenital malformation 
of the nbs One had deformity of a nb fol- 
lowing its resection In nme cases, annular 
dense shadows with rarefied centers were 
produced by bone surrounding a cavit)'^ due 
to infection or a cystic change in a nb, the 
width of the nng of bone being much 
greater than the normal size of the nb 
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RETARDATION OF BONE GROWTH FOLLOWING ROENTGEN IRRADIATION OF 
AN EXTENSIVE NEVO CARCINOMA OF THE SKIN IN AN INFANT 
FOUR MONTHS OF AGE^ 

By ROLLIN H STEVENS, M D , Detroit 


I REPORT the following case, from 

I Grace Hospital, Detroit, because of its 
interest, particularly from four stand- 
pomts 

(1) The case is one of an extensive vas- 
cular nevo-caranoma of the skin of the left 
thigh, vulva, and left lower quadrant of the 
abdomen m a child four months of age 

(2) It was treated with 200 In'- roentgen 
therapy, after which the growth completely 
disappeared and the child has remamed 
free from evidence of carcinoma for five 
years 

(3) There followed a marked retardation 
m the growth of the pelvis, femur, tibia, 
and fibula on the affected side, although the 
radiation was confined to the upper two- 
thirds of the femur, the left lower quad- 
rant, and the ^’ulva 

(4) Four years and nme months later, 
staphylococcic osteomyehtis of the left 
femur developed 

There has been a good deal said about 
the arrest of soft tissue growth, but we have 
not found much m the American hterature, 
at least, on the subject of retardation of 
bone-growth by irradiation Recently, 
Haemsch’ reported a case of a yoimg girl, 
about three years of age, whose breast was 
irradiated post-operatively for some kmd of 
growth in the upper arm Many years 
later, there was noted a marked retardation 
of aU the tissues m the field-mamma, skm 
and its appendages, half the thoracic wall, 
scapula, clancle, and humerus Haemsch 
gives a brief remew of the literature of the 
subject — all European — conceimng biologic 
experimentation and chnical observation 


‘ Presented before the Kadiological Socictj of 
North America at the Twentieth Annual Meeting at 
Memphis Tenn Dec. 3-7, 1934 r, 

s G F Haemsch Fortschr a d Geb d Ront- 
genstrahlen July 1934 SO, <8-86 


HISTORY 

J Di C , female, Itahan, bom July 12, 
1929, was first seen by Dr A Font, and 
brought by him to Grace Hospital on Oct 31, 
1929 Her weight was 1 1 pounds, 5 ounces, 
her temperature was 104° (R) There 
were scattered riles throughout the chest 
There was a vascular swelhng, 10 cm ra 
diameter, mvolvmg the whole of the left 
thigh, ATilva, and lower abdomen, and the 
parents said it was growing rapidly They 
stated that the growth was present as a 
purphsh lesion at bnth, and involved a 
small area m the middle of the antenor por- 
tion of the left thigh The left thigh was 
swollen to more than three tunes its normal 
size, and the swelhng extended mto the 
vulva and across the abdomen The in- 
volvement of the latter two areas was very 
recent The color was a dark purphsh- 
brown, being more purple over the abdo- 
men 

Dr Font made a biopsy, and a severe 
hemorrhage, verj'^ difficult to control, fol- 
lowed The pathologic report b}’’ Dr Clar- 
ence Owen, pathologist of Grace Hospital, 
was as follows “Epidermis negative In 
the cutis are several areas of neinis cells, ex- 
hibiting marked anaplastic tendencies, iwth 
formation of spmdie cells No alveolar or 
acmous formations present The diagnosis 
was nevo-caranoma ” 

At the earnest request of the parents, 
x-ray therapj'’ was begun on Nov 5, 1929, 
although we had no hope of accomplishing 
anjdhmg benefiaal, and we pointed out to 
the parents that the oi anes w ould be de- 
stroj^ed and unknown disturbances of me- 
tabohsm might result 

Treatment was given as follows 200 k\ , 

1 ram Cu and 1 mm A1 filter, 30 ma 50 
cm distance, 122 rat a dose, No\ ember 5, 9, 
11, 12, 13, 14, 15> respcctneh — a 
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total of 976 r in 11 days At the end of this 
time the tumor was growmg, and became 
more and more painful, so the treatment 
was discontinued After two or three 
weeks, however, the child unproved, the 
tumor grew smaller and the pain subsided 
This improvement continued for two or 
three weeks and came to a standstill We 
were encouraged and urged to resume treat- 
ment Accordmgly, on Jan 2, 1930, we 
started treatment agam on a “saturation” 
technic An area 20 X 10 cm on the thigh 
antenorly and postenorly, and extending 
over the lower abdomen, was treated daily, 
with 1 mm of copper and 1 mm of alumi- 
num at 50 cm distance, 200 kv and 30 ma , 
until Jan 20, 1930, gimng an estimated 
total effective depth dose in the bone of 
about S40 r m IS days The tumor rapidly 
diminished so that witlim three or four 
weeks after the end of the treatment the 
left thigh was about the same size as the 
nght, and the swelling had left the vulva and 
abdomen The skm became red, then 
brown, and desquamated moderately 
Progress Notes — The followmg is a sy- 
nopsis of progress notes and laboratory find- 
ings in Grace Hospital On Oct 15, 1929, 
and for the next seven days after admission, 
the temperature range was from 100 4'’ (R) 
to 104 ° (R) Dunng the month of Novem- 

ber the temperature was shghtly above nor- 
mal, ranging from 99 8 (R) to 101 6 (R) , 
101 6 (R) was the temperature recorded the 
da> after completion of the first senes of deep 
\-rat' therapy The thigh showed no im- 
prorement, the carcinoma continumg to 
grou getting much darker, more pai^ul, 
and sw ollen The temperature vaned only 
shghtly above normal for the remamder of 
Xor ember On Oct 6, 1929, her weight 
was 12 pounds and 6 ounces The tem- 
perature was normal for December Fur- 
ther x-raj treatment was given dunng 
Tanuarv with considerable improAement 
The patient at times was quite nauseated 
after treatment, there was no nse m tem- 
perature On Feb G, 1930, the tempera- 
ture started to nse and w as 100 G (R) The 
follow mg tw 0 da^ s the temperature \ aned 
between 104 2 (R) to 101 S (R) No ap- 


parent explanation for the nse m tempera- 
ture was found, it came down gradually, 
being normal on Feb 13, 1930 
Roentgen and Laboratory Reports — Ro- 
entgenograms taken on Oct 16 and 31, and 
on Nov 19 and 26, 1929, revealed no bone 
pathology of the left femur, rather dense 
hilar shadows m the chest, and considerable 
increase in density and width of pulmonary 
markings throughout the central and mid- 
dle areas of both lung-fields The possi- 
bility of lymphatic intrathoracic neoplastic 
metastases must be considered, although 
one must also consider a possible broncho- 
pneumomc foci or a chronic bronchitis On 
Feb 6, 1930, a re-exammation of the chest 
and long bones, after a course of x-ray 
therapy, revealed no convincmg evidence 
of neoplastic invasion On Oct 16, 1929, a 
white blood count showed 17,500 leuko- 
c^des, 43 per cent neutrophils, and 57 per 
cent small lymphoc}des Blood Wasser- 
mann was negative On Feb 6, 1930, the 
blood count was hemoglobm, 56 per cent, 
red blood cells, 3,350,000, white blood 
cells, 6,400 , neutrophils, 65 per cent, large 
lymphocytes, 10 per cent, small lympho- 
cytes, 25 per cent The patient was dis- 
charged from Grace Hospital on March 6, 
1930 

We did not see the child again until Oct 
4, 1933, when she was brought to the hospi- 
tal by Dr Font She was then four years 
old She appeared to be perfectly well ex- 
cept for a shortening of about two mches of 
the left hmb The parents mformed us 
that she had started to walk at the age of IS 
months, and the shortenmg was first no- 
ticed in the Spnng of 1932, about fifteen 
months after &e deep therapy Her par- 
ents stated that the lameness was continu- 
ally growmg worse There was some slight 
atrophy of the skm and other soft tissues of 
the hmb The roentgen exammation w^as 
reported as follows “Re-examination of 
the chest rereals no comincing emdence 
of neoplastic metastases anyw'here in the 
chest There are pulmonary changes, how- 
ever, w'hich w’c behe\ e could be best inter- 
preted as endence of a chronic, rather pro- 
nounced bronchosinusitis, although tuber- 
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AN EXTENSIVE NEVO-CARCINOMA OF THE SKIN IN AN INFANT 
FOUR MONTHS OF AGE* 

By ROLLIN H STEVENS, M D , Deiroit 


I REPORT the following case, from 
Grace Hospital, Detroit, because of its 
mterest, particularly from four stand- 
pomts 

(1) The case is one of an extensive vas- 
cular nevo-carcmoma of the skm of the left 
thigh, vulva, and left lower quadrant of the 
abdomen in a child four months of age 

(2) It was treated with 200 kv roentgen 
therapy, after which the growth completely 
disappeared and the child has remamed 
free from evidence of carcinoma for five 
years 

(3) There followed a marked retardation 
m the growth of the pelvis, femur, tibia, 
and fibula on the affected side, although the 
radiation was confined to the upper two- 
thirds of the femur, the left lower quad- 
rant, and the \mlva 

(4) Four years and tune months later, 
staphylococcic osteomyehtis of the left 
femur developed 

There has been a good deal said about 
the arrest of soft tissue growth, but we have 
not found much m the American hterature, 
at least, on the subject of retardation of 
bone-growth by irradiation Recently, 
Haemsch” reported a case of a young gul, 
about three years of age, whose breast was 
irradiated post-operatively for some kind of 
growth in the upper arm Many years 
later, there was noted a marked retardation 
of all the tissues m the field-mamma, skm 
and its appendages, half the thoracic wall, 
scapula, clavicle, and humerus Haemsch 
gives a brief renew of the hterature of the 
subject— all European— concemmg biologic 
experimentation and chmcal observation 


•Presented before the Radioloffical Socict> of 
North America at the T^ventieth Annual Alceting at 
Memphis, Teim Dec 3-7 1634 , „ . , 

= G F Haeniscli Fortschr a d Geb d ROnt- 
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HISTORY 

J Di C , female, Italian, bom July 12 
1929, was first seen by Dr A Font, and 
brought byhun to Grace Hospital on Oct 31, 
1929 Her weight was 1 1 pounds, 5 ounces, 
her temperature was 104° (R) There 
were scattered r^les throughout the chest 
There was a vascular swelhng, 10 cm m 
diameter, mvolvmg the whole of the left 
thigh, vulva, and lower abdomen, and the 
parents said it was growing rapidly They 
stated that the growth was present as a 
purphsh lesion at birth, and mvolved a 
small area m the middle of the anterior por- 
tion of the left thigh The left thigh was 
swollen to more than three tunes its normal 
size, and the swelhng extended into the 
vulva and across the abdomen The in- 
volvement of the latter two areas was ver}'' 
recent The color was a dark purplish- 
brown, being more purple over the abdo- 
men 

Dr Font made a biopsy, and a severe 
hemorrhage, very difficult to control, fol- 
lowed The pathologic report by Dr Clar- 
ence Owen, pathologist of Grace Hospital, 
was as follows “Epidermis negative In 
the cutis are se\ eral areas of nevus cells, ex- 
hibiting marked anaplastic tendenaes, with 
formation of spmdle cells No alveolar or 
acmous formations present The diagnosis 
was nevo-caranoma ” 

At the earnest request of the parents, 
x-ray therapy was begun on Noi 5, 1929, 
although we had no hope of accomphshing 
anything benefiaal, and we pointed out to 
the parents that the o\^es would be de- 
stroyed and unknoivn disturbances of me- 
tabolism might result 

Treatment was gi\ cn as follow s 200 k\ , 

1 ram Cu and 1 mm A1 filter, 30 ma , 50 
cm distance, 122 rat a dose. No\ cmlicr 5, 0, 
11, 12, 13, 14, 15, and IG, rcspecln cly — a 
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Fig 3 June 19 1934 show ing staphylococcic ostco 
my ditis 


Ftg 4 Nov 21, 1934 showing osteomyelitis 
healed There is shortening of the nght femur 


indurated entire left thigh, with increased 
heat and fluctuation, and two inches short- 
ening of the femur Laboratory Fmdtugs 
WTiite blood cells, 34,000, polymorpho- 
nuclears SO per cent, unne negative , Kahn 
test negative X-ray Definite but early 
osteomyelitis of the left femur m its middle 
third Course temperature 101 degrees, 
pulse, 100, patient was operated upon the 
day of admission, lateral and mesial in- 
cisions , 8 ounces of pus obtained , saucen- 
zation done, through-and-through drains. 
Last Culture report, Staphylococcus albiis, 
dc\ eloped large area of induration o^ er the 
lower abdomen on left side, left groin, and 
upper thigh Blood transfusions were 
guen on June 2S and 20 Old incisions 
opened more widelj on July 7, 10.34 In- 
duration graduallj decreased The patient 
\\ as sent to the Crippled Children s Hospi- 
tal at Farmington on July 31, 10 34, read- 
mitted to Children’s Hospital on Oct 23, 


1034, because of the development of a 
flexion contracture of the left hip Hip 
manipulated under gas on Nov 10, 1934, af- 
ter a penod of skin traction and bent frame 
failed to correct it The patient remained 
in the hospital and check-up \-rays were 
taken All wounds of the left thigh were 
healed 

Roentgenograms were made on Nov 21, 

1934 They showed the field of saucenza- 
tion healed over mcely In the lower end of 
the femur, however, there was marked de- 
mineralization, and the diaphyses of the 
upper ends of the left tibia and fibula ex- 
hibited changes suggestne of green-stick 
fracture 


4 he problem here of treating, by radia- 
tion, a carcinoma in an infant five months 
of age IS very different from the problem of 
treating an adult All the tissues, nonnal 
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Fig 1 Oct 20, 1929 taken before first senes of 
treatments 


Fig 2 Oct 20,1933 taken four years after 
treatment There is shortening of the nght 
tibia and fibula 



cular etiology — childhood type tuberculo- 
sis — may have to be ruled out by further in- 
vestigations The development of the 
thoracic cage is entu^ly sjunmetncal A 
comparative examination of the pehus and 
the lower extremities, exclusive, however, 
of the feet, shows a marked retardation of 
the growth of the entire left lower extrem- 
ity, including the pelvis, so that the left leg 
IS considerably shorter than the right 
T akin g mto consideration the differences m 
opacity of the two extremities produced by 
the differences m their size, we feel, never- 
theless, that the hjt-sided osseous structures 
are someivhai poroHc and more loosely struc- 
tured, besides being smaller in all diameters 
The most striking change observed, how- 
ever, is a certain broadening of the tejt 
femoral neck, combined with quite 
outline of the epiphyseal border and markedly 
irregular structure of the distal lef femora 
epiphysis ” 


She was next seen by us on June 2, 1934, 
when the shortenmg of her leg seemed to be 
mcreasing Roentgen exammation, how- 
ever, revealed a condition differing but 
httle from that of Oct 4, 1933 The left 
hmb felt hot and she had a shght tempera- 
ture The case was then lost from our care 
Just recently we have learned she had been 
sent to the Children’s Hospital, in June, 
1934, by a Board of Health nurse who had 
been vnsiting one of the other children at 
their home, and had been at the hospital 
ever since 

Dr Grover Penberth}, Surgeon at the 
Children’s Hospital, into whose care the 
case was given on June 19 1934, has kindl} 
furnished me the follovnng condensed rc 
port on the case since that time 

T Di C , white, aged i jears, was ad- 
mitted on June 19, 1934 History Swelling 
of left thigh for five weeks, with four dajs 
of fever Esamination Swollen, tender. 
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promoting and dfferentiating agents on the 
left side, by the radiation, may have been 
responsible for the changes noted m the tis- 
sues of this child It could hardly be a cen- 
tral agent, such as the pituitary for in- 
stance, for interference with a general in- 
ternal secreting gland would have affected 
both sides of the body It must have been 
some tissues in the direct field of irridation 
on the left side Hams quotes a case of 
tuberculosis of the knee ]omt m a youth 17 
years of age, in which the femur on the 
diseased side became an mch longer than 
its fellow Humphrey’s explanation of this 
IS “We suppose the disease in the lower 
part of the shaft of the femur acted as a 
stimulus to preternatural activity of the 
growing processes in the epiphysial Ime ’’ 
Hams states that “it would appear that 
a low-grade tuberculous infection or in- 
creased resistance, on the part of the pa- 
tient, imght lead to oiergroivth in the 
bones, whereas severe infection or lowered 
resistance might lead to arrest of growth ’’ 
He refers to a case of tuberculosis of the 
knee of five years’ duration, in which the 
diseased limb was 2 cm shorter than its 
fellow He shows by roentgenograms that 
there was dimimshed grondh in the length 
and the diameter which was not localized at 
the ends of the bones adjommg the knee, 
but was shared by the dutal extremity of the 
itbia He says this must not be interpreted 
as evidence of decreased interstitial growth , 
it IS a direct result of the fact that the rate 
of proliferation of the cells m the cartilage 
columns at the cpiph^ sial line is less on the 
diseased side than on the sound side That 
may be true, but why should the rate of 
proliferation of the cells in the cartilage 
columns be less on the whole side, nhen the 
diseased process miolved onh the knee^ 
Any toxins from the tuberculous process 
absorbed by any part of the circulator) 
s> stem should affect the whole body 

There seems to be an analog)' here be- 
tween the elTecl of a local disease process 
in\ oh mg cartilage and the roentgen effect 
on cartilage Are the effects noted in the 
two cases the result of insult to the local 
distribution ol the simipathetic non c w hich 


normally would have control over the dif- 
ferentiating and growth-promoting actm- 
ties of these cells? 

Honor B Fell (quoted from Hams) has 
succeeded in growing “m a small tissue 
chamber the early limb buds of a chick 
The isolated fragment from the proximal 
part of the limb grows and differentiates m 
the tissue chamber The mass of mesen- 
ch)me grows, the cartilagmous femur ap- 
pears with well-demarcated extremities, 
and the cartilage cells become oriented to 
form columns of cells in the region of the 
epiphysial growth — cartilages The matrix 
of the cartilage calafies, new bone is formed, 
and the resultmg femur bears a striking re- 
semblance to the normal in its general con- 
figuration and histologic structure ’’ This 
was apparently accomplished by using a 
properly balanced embryonic nutritive 
flmd It would be mterestmg to repeat 
this experiment by subjecting the nutritive 
fluid to short wave radiation before it is 
used 

CONCLUSIONS 

Whatever the mechanism, it is apparent 
from our expenence mth this case and the 
reports of Haemsch’s case, that 

(1) Young growmg skin, soft tissues, and 
growmg cartilage may be retarded in their 
growth for at least several years, and their 
hereditar)' charactenstics may be changed 
by mtensive more or less homogeneous 
short wave radiation 

(2) That, while one side of the pehus 
and tile upper half of the thigh only so irra- 
diated may suffer such changes, the tibia 
and fibula of the same side, which were not 
in the path of the rays, may undergo a 
similar retardation of grow'th 

(3) That retarded poorly differentiated 
bone, resulting from irradiation, may have 
a very weak resistance to infection for 
sei eral years after the irradiation 

(4) That great care should be taken in 
the radiation treatment of children, particu- 
larly infants Only ^ery hght treatments 
should be giien to )oung children in any 
disease, except when, as in this, life is at 
stake and the disease requires heaiy radia- 
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and pathologic, of the child of this age are 
much more embryonal in character, and 
consequently much more sensitive to x- 
radiation 

The most important tissues m the hne of 
direct radiation were those of the skin, 
sexual organs, the mtestmal tract, and the 
bones- The epidermis, as is generally 
knoivn, is sensitive to radiation, but has 
wonderful powers of recovery, providing 
its nutntive functions resident in the sub- 
jacent ciitis, which IS not so sensitive to 
radiation, are not damaged to too great an 
extent, espeaally by any caustic acbon of 
the rays 

There appears to have been no serious 
damage done to the intestine, although the 
colon on the left side and the rectum re- 
ceived a considerable dose of radiation 
The ovanan function, of course, should 
have been destroyed beyond possible re- 
pair, although it will be some years before 
we can know for a certainty just what has 
happened there 

Several papers, and a recent book by 
H A Hams, concermng the histologic 
anatomy of developmg bone, the expen- 
mental and chmcal study of diseases of 
bone, espeaally nckets, scurvy, tubercu- 
losis, sypluhs, etc , are full of mterest when 
studied m connection with this case 

By a clever piece of work, Hams claims 
to have demonstrated mitoses m cartilage 
cells, and to have localized the zones of ac- 
tive mitoses m the cartilage skeleton of the 
embryo He foimd an “annulus” of mi- 
totic cells m the ends of long bones, which, 
multiplying, grow out m three directions, to 
form the articular cartilage, the cartilage of 
the epiphysis, and the cartilage of the epi- 
physial hne The pattern of growth of 
these cells, which later becomes calcified, is 
the later pattern of the bone These divid- 
ing cells give nse to “diaphysial bone with 
its high osteogenetic power m repair, epi- 
physial bone with a low-grade power of os- 
teogenesis m repair, and hyahn cartilage 
with minimal powers of repair 

The nutrition of these three parts con- 
cerned in growth m the cartilaginous stages 
is similar to that of the skm The dev’clop- 


ment of generation after generation of car- 
tilage cells from the “annulus” of mitotic 
cells to gradually agmg cartilage cells, 
which finally die and are cast off, the ma- 
trix becoming calcified, is a process com- 
parable to the development of the stratum 
squamosum from the stratum germmati- 
vum of the epidermis The sensitivnty of 
the multipljmg cells of the epidermis, dur- 
ing nutosis to radiation, is well known It 
IS fan to assume there may be a smnlar 
radiosensitivity on the part of the cartilage 
cells m a similar stage ot reproduction Is 
it possible that varying degrees of mon- 
strous cartilage cells may appear as a result 
of then being irradiated, which would pro 
duce a poorly differentiated type of bone^ 
But what caused similar changes m the 
tibia and fibula which were not radiated^ 

It would seem that a dnect or indirect 
disturbance of the chemistry of the circu 
latmg nutritive flmds of the side irradiated 
might be responsible There has not been 
a great deal of work done on the chennstr)’ 
of cells as yet, but considerable has been 
learned from tissue culture tn vitro 
This Society is famihar with the pioneer 
work of Burrows m tissue culture, and, 
later, Ernst’s part noth Burrows m the 
effects of radiation on growth-promoting 
and ceU-differentiatmg fluids It wH 
be remembered that Burrows demon- 
strated a growth-promoting substance he 
called "archusia,” and an antagomstic cell- 
differentiatmg fluid called ‘ ergusia ” Ac- 
cordmg to Hams, the former, archusia, is 
similar to water-soluble vitamm B , the lat- 
ter, ergusia, is similar to fat-soluble \ itamin 
A, while mtamin D is a fat-soluble calaum- 
distnbutmg agent m the presence of cal- 
aum phosphate Archusia and vitamin B 
cause the cartilage cells to proliferate , er- 
gusia and mtaram A hnng about differen- 
tiation of cells into true bone cells, while 
\ntamm D is responsible for the mineraliza- 
tion But surelj all these three agents 
should be in proper balance, or the one 
might gam ascendancy over the other and 
abnormal changes nould result Some 
more or less permanent disturbance of the 
ongin of one or more of Bicse growth- 
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Dr William H Sargent (Oakland, 
Calif) For several years I have been 
using unfiltered radiation in doses of from 
4,000 to 6,000 r in the treatment of super- 
ficial malignancies When treating lesions 
about the mouth and nose, severe reactions 
will occur upon the underlying mucous 
membrane of the clieek, gum, or tongue or 
in the nasal passages unless these struc- 
tures are protected I should like to ask 
the Doctor if he has noticed sirmlar reac- 
tions from the doses of heavily filtered 
radiation 

Regardmg the mahgnant invoh ement of 
cartilage, it has been my observation that 
if the penchondnum only on one side of 
the cartilage has been destroyed, healing is 
evtremelv difficult to obtain, even though 
the mahgnancy has been destroyed A 
chrome inflammator)'^ condition or pen- 
chondntis develops around the denuded 
area of cartilage which slowly spreads and 
often becomes verj^ painful A recurrence 
may be suspected and further treatment 
given, which only adds to the difficulty 
Complete remo^ al of the denuded and in- 
flamed area of cartilage, either by excision 
or cauter)L seems to be necessan’’ to obtain 
a complete healing 


Dr Stevens (closing) I was m Wash- 
ington last February [1933 1 when I first saw 
some of these cases demonstrated, and I 
was so impressed \ntli the work that 1 
asked them to present it at this time - 
There arc two or three points I would like 
to emphasize 

First of all I think this work seems to 
demonstrate iihat has gcneralh been de- 
nied by phisicists and biologists for some 
time — that there is a selective action of \- 
rays according to the waic length I do 
not sa) that Dr Rathbone s results proi e 
such a theory, but they present more 
e\ iclence m fa\ or of such a conception 
41so, that the importance of, first of all, 
getting nd of as much of the infection as 
possible before beginning to treat anj carci- 
noma w ith radiation is an important point 


V miHrl.j Dr r A MsniU and Dr R R RaU 

Imnc in U\DiOLor\ Ju„l 24,701-707 


that was ongmally brought out by Regaud 
and his collaborators Their results show 
the importance of carr}^mg out that tech- 
nic Infected tissue is very apt to slough 
and to give trouble 

Another point is that we must give these 
cases very large doses of radiation over 
a long penod of time in order to get 
results 

Dr R Rhett Rathbone (closmg) Of 
the 14 cases I presented,- 11 were private 
patients and three were chmc cases That 
IS about the relative percentage We give 
pnvate cases the same dose we give chnic 
patients 

As far as the pain is concerned, we think 
that the stnkmg difference between this 
highty filtered radiation and lightly filtered 
radiation is the mild reaction, and the small 
amount of pain is well controlled by nuper- 
camol ointment As Dr Stevens pomted 
out, we have to be scrupulously careful 
about keepmg the treated areas clean until 
the lesion is entirely healed, to avoid infec- 
tion 

As to biopsies taken two or three months 
after treatment, we have taken no biopsies, 
as the lesions all healed or looked perfectly 
healthy except in one case — a year after- 
ward— m which we suspected that we had 
not completely eradicated the lesion 

We used 20 milhamperes in all cases 

As to neuritis followmg this treatment, 
we have had no emdence of the radiation 
producing nerve injurj’- 

I am very glad Dr Cutler called our 
attention to adenocystic basal-cell carci- 
noma In re\newmg some of the patho- 
logic slides with Dr J W Lindsaj’’, our 
consulting pathologist, he stated that 
several of the cases were adenocystic basal- 
cell carcinoma 

As to the accuracy of the dose, I did not 
mention that ivc ha%e tuo Victoreen “r- 
meters,” and check one against the other 
One of tliem uas checked at the Bureau of 
Standards this Fall, so we are certain we 
are gi\mg these tremendous doses 

As for the reaction on the mucosa in 
treating lesions about the mouth, we do get 
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lion In such cases as Uic latter the parents 
slionkl be .uh isccl of the probal)k retarda- 
tion of grow th and differentiation of tissues, 
not onlv in the part irradiated but in the 
most distal part of the same side 

DISCUSSION 

Dk W h LewRiN’er (Memphis) I 
wish to ask if these were prnate or ward 
cases and just to what extent their rebel- 
lion went It the height of the reaction 
caused b\ the treatment I would also 
like to ask if am biopsies were done sa\, 
a month or two after the treatment to see 
what the final result might be whether 
there were am prospects or possibilitie_s of 
relapse a little later 

I would judge that the fkietor’s eeo 
noinie statement was a little low I he ac 
tiial time of running the tube nia% not haee 
cost more than the amount stated, but the 
total oNcrhead for that amount or that 
number of r would I think be rather e\- 
c'essn e 

Dk Man Cutiik (Chicago) I would 
like to ask Dr Ste sens what the dosage was 
on the case he treated 

Dk Stdvh.ns 1 he child rccencd some- 
thing oxer SOO r during 11 da\s m a pre 
Inmnar)' senes ni No\ ember, In 

January, 1‘HO, dunng a period of 21 davs 
she reccu ed something o\ cr d(K) r 

Dk Cut! tr What was the child’s age^ 

Dr Stcvuns hour months when we 
began treatment 

Dr Cutuuk 1 think that you have 
made a very interesting obsenation J 
ha\o a similar problem at the present time 
with a child four years of age in wdiom a 
malignant tumor of the testicle w^as re- 
moxed In eonsidermg the question of 
prophylactic radiation, w'c are imniodi- 
atel} confronted xxath the same problem 
.Shall xx'c irradiate the operative site ’ Hoiv 
can xve protect the opposite testicle What 
IS the castration or sterilization dose and 
shall we irradiate the retroperitoneal glands 
prophylactically’ It brings up the same 
problem that Dr Stevens has brought up 


I should hkc, also, to comment on Dr 
Rathboiie’s paper ' 

It is my belief that ^ou are not taking 
quite enough credit for some of these cases 
that j oil hax c called basal cell carcinoma 
Sexcral of the cases that jou haxc cured 
arc clcarlx adcnocystic epitheliomas, and 
thex arc far more radioresistant than basal- 
ccll carcinomas 

I'lnalh , I would like to congratulate Dr 
Ralhbonc upon his xcr> important contn- 
biition I do not know of any group of 
cases m which such large doses of radiation 
haxc been used on lesions which haxe been 
irradiated prexiously It is important to 
know to what e\tcnt a complete irradiation 
can be executed following prexious incom- 
plete radiotherapx Most radiologists 
would haxo hesitated to administer so 
much radiation to lesions that had been 
subjected to prexious treatment Dr 
Rathbonc has gixcn us some xer> xaluable 
infonnation on this subject 

Dr Ciiarlks V Genowax (Boise 
Idaho) I would hkc to ask the Doctor 
what milhampcrage he used 

Dk Lawkence Max I add one ques 
tion which I forgot to ask’ Hax'e }ou had 
any trouble with radiation neuritis or 
neuralgia m these extreme doses’ I recall 
one case myself that I thought I over- 
treated The lesion was all gone It was 
m the region of the parotid gland Noth- 
ing xvas wrong wnth the skin — ex'erjdhing 
looked fine — there w’as no lump left, and I 
thought tlie patient w as w'ell A fexv w'eeks 
latcr~or a monUi or so later — the patient 
dcx'clopcd extreme pain in that region 
neuritis or neuralgia or something of the 
sort 

I have read of a good many cases of ex- 
treme pain in tlic axillarj'- nerx^es from the 
implantation of radium too close to the 
nerx^e, and this, it seems to me, xvould be 
about as much radiation as you xvould get 
from interstitial radiation by radium 

' The Trealinent of Epithelioma Involving Cartilage 
Using *’20 K X'’ P and Heavj FUtration E A Memtt 
and R Rhett Rathbonc Raoiolooi 1935 24, 701-707 
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Dr William H Sargent (Oakland, 
Calif) For several years I have been 
using unfiltered radiation in doses of from 
4,000 to 6,000 r m the treatment of super- 
fiaal malignancies When treatmg lesions 
about the mouth and nose, severe reactions 
will occur upon the underlying mucous 
membrane of the cheek, gum, or tongue or 
in the nasal passages unless these struc- 
tures are protected I should hke to ask 
the Doctor if he has noticed smiilar reac- 
tions from the doses of hea\uly filtered 
radiation 

Regarding the mahgnant mvolvement of 
cartilage, it has been my observation that 
if the penchondnum only on one side of 
the cartilage has been destroyed, heahng is 
extremely difficult to obtain, even though 
the mahgnancy has been destroyed A 
cliromc inflammatory condition or pen- 
chondntis develops around the denuded 
area of cartilage which slowly spreads and 
often becomes very painful A recurrence 
may be suspected and further treatment 
gi\en, which only adds to the difficulty 
Complete removal of the denuded and in- 
flamed area of cartilage, either by excision 
or cauteiyL seems to be necessary to obtain 
a complete heahng 


Dr Stevlns (closing) I was in Wash- 
ington last February [193 1 [ when I first saw 
some of these cases demonstrated, and I 
uas so impressed with the work that I 
asked them to present it at this time - 
There are two or three points I would like 
to emphasize 

First of all, I think this work seems to 
demonstrate what has generally been de- 
nted bv phvsiasts and biologists for some 
time — that there is a selectii e action of \- 
ra>s according to tlic \\a\e length I do 
not sav that Dr Rathbone s results prove 
such a theoiA’, but they present more 
c\ idcnce in fa\ or of such a conception 
•Vlso, that the importance of, first of all, 
getting nd of as much of the infection as 
possible before liegmmng to treat anx carci- 
noma \\ itli radiation is an important point 


> 1 ' Dr t \ Merrill and Dr R R Rat 
I'mie HI R \nioi ,M-\ 24,701-707 


that was ongmally brought out by Regaud 
and his collaborators Their results show 
the importance of carrymg out that tech- 
mc Infected tissue is very apt to slough 
and to give trouble 

Another pomt is that we must give these 
cases very large doses of radiation over 
a long period of time m order to get 
results 

Dr R Rhett Rathbone (closing) Of 
the 14 cases I presented,- 11 were private 
patients and three were chmc cases That 
IS about the relative percentage We give 
pnvate cases the same dose we give chmc 
patients 

As far as the pain is concerned, we think 
that the stnkmg difference between this 
highly filtered radiation and lightly filtered 
radiation is the mild reaction, and the small 
amount of pam is well controlled by nuper- 
cainol ointment As Dr Stevens pomted 
out, we have to be scrupulously careful 
about keepmg the treated areas clean until 
the lesion is entirely healed, to avoid infec- 
tion 

As to biopsies taken two or three months 
after treatment, we have taken no biopsies, 
as the lesions all healed or looked perfectly 
healthy except m one case — a year after- 
ward— m which we suspected that we had 
not completely eradicated the lesion 

We used 20 milhamperes in all cases 

As to neuntis following this treatment, 
we have had no evidence of the radiation 
producing nerve injur}"- 

I am very glad Dr Cutler called our 
attention to adenocystic basal-cell cara- 
noma In revieuung some of the patho- 
logic slides with Dr J W Lindsay, our 
consulting pathologist, he stated that 
several of the cases were adenocystic basal- 
cell carcinoma 

As to the accuracy of the dose, I did not 
mention that we have tuo Victoreen “r- 
meters, ’ and check one against the other 
One of tliem was checked at the Bureau of 
Standards this Fall, so ive are certain we 
are giving these tremendous doses 

As for the reaction on the mucosa m 
treatmg lesions about the mouth, we do get 
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the usual diphtheric membrane, \\hich 
seems to be more painful than the skin re- 
actions To jirotcct the tongue and aheo- 
lar mucosa we place a nullunctcr of lead 
co\crcd with red dental rubber between 
the teeth and the cheek 


The total number of cases treated so far 
IS small, but the rapid, relatively painless 
healing of these lesions mvohiiig cartilage 
IS most gratifjing and the results are su- 
penor to the methods we ha\e used previ- 
ouslj 



FURTHER DISCUSSION OF THE RELATIONS OF THE ANTRUM AND CAP TO THE 
FURTHE^R^DiSCUSaON FAaORS IN EMPTYING THE GALL BLADDER- 

Bv NATHAN B NEWCOMER, M D , and ELIZABETH NEWCOMER, M D , 

Deiucr. Colorado 


^HE function of the gall bladder is to re- 
I cei\e, store, and concentrate the bile, 
to act as an equalizer of pressure in the 
biliary system, and to dehver the bile 
periodically into the duodenum during 
early digestion The gall bladder empties 
through the cystic duct mto the common 
duct, and thence into the duodenum It 
may empty normally in small quantities 
when the stomach is empty 


In routine visuahzation of the gall blad- 
der, we noticed that its location imned 
ivithm ivide limits in the different types of 
habitus, and that the extremes were more 
apt to have gall-bladder disease When a 
barium meal was given, the position of the 
pylonc antrum and duodenal cap varied m 
a smular manner Often, we visualized the 
gall bladder by the dye test and the stom- 
ach by the barium meal at the same tune 




Fig 1 Traangs of x-ray films of the same person (I) xTsualized gall bladder, 
stomach empty, (II) visualized gall bladder, stomach filled ivith sohd meal (note 
change m shape and position after catmg a solid meal) , (III) visuahzed gall bladder, 
stomach filled with banum and buttermilk Note that the gall bladder lies nearer 
the mid line and lower with the liquid meal than with the sohd meal 


Before the epochal discovery by Graham 
and Cole, which allowed \nsualization of the 
gall bladder m man, our knowledge of the 
location and behamor of the human gall 
bladder m the Imng was limited We 
knew that a flattened or crescentic indenta- 
tion shown on tlie duodenal cap or stomach 
probably meant a pathologic gall bladder, 
and also tliat a long, narrow, rigid antrum 
Minch did not expand dunng peristalsis 
generally indicated gall-bladder patholog)'- 
Also, that ovcn\ eight and underweight, 
pregnancy, fibroids, and abdominal tumors 
p redi sposed to gall-bladder patholog)' 


Kead before llic Midsummer Radiological Conf 
ulce in the Rock\ Mountain^, ^pon^^ored b> the Deni 
KnuioioKical Club Aug 1935 


Normally, the gall bladder, antrum, and 
cap were in close contact, generally, when 
they were not, pathology was present m the 
gall bladder Routinely, we made a mark 
on the patient’s nght side half way between 
the crest of the ihum and the nbs and half 
way between the vertebral column and the 
side of his body, focussing through this 
point The dye was given intravenously 
and a film taken in six hours, before eating 
A second film was taken an hour after eat- 
ing We noticed that if the gall bladder 
was normal it moved upward and outward 
from one to tu-^o inches after eating, and 
had a flattened or curx'cd indentation on 
the side next to the antrum and cap, par- 
ticularly during a penstaltic wave of the 
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antniin If the gall bladder did not mo\c 
upward and outward, it w-as practically al- 
ways diseased and would not empty c\cn 



I IB 2 TmciiiB'-of' ro) films sliowing tia cliniific 
tn slmja nnti position of tla some Ball bhifiltr, (I) 
before caliitg, (II) after calmg 


in 24 hours If there w'as a crescentic in- 
dentation on tlic cap, the gall bladder w'as 
diseased Occasionally, a gall bladder 
w'ould not visualire before eating but W'ould 
visuah 7 c iinmcdiatelv after eating and 
empty in 24 hours Many gall bladders 
visualize, are light in density, and wall not 
empty in 24 hours, others visuahze, are 
normal in density, but will not empty in 24 
hours 

An effort to explain these variations led 
us to study the anatomic relations of the 
stomach, duodenum, and gall bladder, and 
also to study the literature as to the factors 
concerned m the emptying of the gall 
bladder 

There were a great many confusing and 


conflicting ideas as to the factors con- 
cerned and especially in regard to the fol- 
lowing muscular development of the gall 
bladder and the efflcicncy and nature of its 
contractions, clastic recoil, respirabon, 
engorgement of the liver, dilution and in- 
terchange of bile m the gall bladder and 
reciprocal action w-ith the sphincter of 
Oddi , a gall-bladder liormonc, and gastnc 
and duodenal peristalsis A short re\new 
of the known facts is as follows 

JMcMaster and Elman state “The dis- 
charge of bile into the duodenum may be 
thought of as chiefly dependent upon three 
factors the tonus of the muscles about the 
lower common duct, the actmty of the 
gall iiladdcr, and the pressure of the bile 
secretion ’’ 

1 he sphincter of Oddi at the outlet of the 
coniiiion duct and the intramural mecha- 
nism 1 n terpose a moderate bamer to the con 
tiiuions passage of bile into the duodenum, 
tlnis allow mg tlio gall bladder to fill IWien 
the action of tlic sphincter is destroyed bt 
inserting a cannula or by other means, the 
gall bladder docs not fill, wdien the gall 
bladder is absent or occluded or remoyed 
by surger}, the secretor}’’ pressure oyer- 
conies tlic sphincter and bile passes con- 
Imiiously into the duodenum Without 
tins sphincter, there would be little or no 
pressure in tlie biliar) tract 

There w ould be no pressure in the bihar)'- 
system if it w’crc not for secretory pressure 
The secretion of bile is more or less con- 
tinuous but is more active during gastnc 
digestion The gall bladder concentrates 
the bile b\ remo\nng the liquid constituents 
betw'ecn periods of digestion, and thus re- 
duces the pressure due to secretion below 
the threshold of the sphincter of Oddi 

The resistance to the passage of bile into 
the duodenum vanes wuth the tone of the 
sphincter, which may be increased or de- 
creased by a great many different thmgs 
The sphincter is a t}j>e of mvoluntar}^ 
muscle subject to nerve control It is also 
subject to involuntary muscle stimulants 
and depressants, to mechanical, chemical, 
and local stimulants It is affected by the 
general body condition, duodenal penstal 
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SIS, mechanical distention by air, water, connected with the gall bladder, suggesting a 
food, etc , by the amount of pressure in the discharge of bile contents 



0 5 10 15 20 

Time, in minutes 

Fig 3 Food as a stimulus to the discharge of bile from 
the gall bladder Bile was collected from the upper common 
duct, draining both liver and gall bladder The gall-bladder 
connections had been left undisturbed When food was 
given, a large amount of viscid and highly pigmented bile 
u'as voided practically at once The differences in the 
amount and nature of the bile collected point to a discharge 
of bile from the gall bladder (This graph is taken from 
Philip D McAIaster, M D and Robert Elman, M D Jour 
Evp Med 1926 44, 173 ) 


bile duct system, and the presence or ab- 
sence of food m the stomach and cap 
In regard to secretory pressure and pres- 
sure in the common bile duct and gall 
bladder, i\e quote further from McMaster 
and Elman from their e\penmental work 
on dogs These expenments are quite con- 
wncing and generally quoted 


“To detemune secretor}'^ pressure, it is nece 
sar)'' to exclude the gall bladder as absorptic 
of the fluids by the gall bladder occurs rapidl' 
m dogs, It has been found by tanous obsert'e 
to be from 200 to d20 mm of bile when t 
outlets have been excluded The rate of seer 
ion d(Ks not vaiy- until the maximum pressui 
when it stops at once 
uith the gall bladder excluded, and whi 
collected, the ammals wei 
Uowed to eat bread, milk, and meat mix-tui 
Nr. one-half to three minute 

lbf> secretion occurred i 

irrcssiio minutes, then a gradual pr< 

bile occurred, but the amount < 

minutes ’■'^‘•umed to normal m about 4 

imnled^alMv^ff^^ undisturbed, an 

an abundant swallows of foot 

wscid S rif " * and moi 

"^d bde suddenh flowed mto the gradual 


"From 60 to 70 mm of pressure causes bile 
to enter the gall bladder m the anesthetized 
dog and 100 nun in the unanesthetized dog 
The resistance to the passage of bile through 
the common duct sphincter in the normal am- 
mal fed 4 to 12 hours prevnously is sufhcient to 
support a column of bile from 100 to 120 mm 
m height, and m the fasting animal from 250 
to 300 mm high The resistance is lowered 
from 50 to SO mm immediately after taking 
food and later during digestion 

Food was given to a dog for two minutes 
after it had been fasting 30 hours Five to 10 
Mconds after swallowing, the bile column 
began to nse, and in 45 seconds bile was forced 
mto the collecPng graduate against the 200 
mm of pressure and continued to flow for 45 
^conds more The animal was again allowed 
to eat for two and one-half minutes, consuming 
loU grams Almost at once the bile column 
rose to over 200 nun and returned again 
prevuous level, until S minutes 

mamou ^bere it re- 

mained Seventeen nunutes later, food was 

again offered and the bile rose above the 
250 mm le\el 

expenments, there was no sudden 
^sh of bile from the h\er, the increase m bile 

lhTlh2ot n2 being ^e^ gradual, but 
^be column of bile in the 
manometer connected wnth the gall bladder 
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1 ir -1 \ Biilllilnildir Msuali/id In itu ttilrii\Lnoii<: intthod nt <a\ hour'; Nott the relation of the gall 

bhih hr to till Intr, niid the oblique angle of the loner liordcr of the h\er Note also the shape of the gall 
i)n(I(Iir nnd tiu iHtnhilous positiort Infort n ini'll taken 

'* .1 indiMtlnnl, 1 ) minutt ^ ift<r a liquid iiml Note the relation of the antrum and cap 

to tliL KnII blnddir \oti iJit ilnttiiinj: of the r'iII hladdtr dunnp ptnsialsis This is not n contraction it 
IS tliL direct prissnrc of the antrum nnd cap nt^ainst the c'lJI hlndder 

1 ig () T hi same imliiidtini Jb tninitlie afur n liquid iiital The gall bladder appears relaxed in the 
ihstncc of iM.ns!nisis of the unlruni 


could therefore ha\c been due oiilj to pressure 
\Mtluu the \ isetis 

' In sc\enl e\penmeuts, the rlullitmc re 
curreiice of abrupt uicrenscs lu pressure \Mthin 
the gall bladder ui the ahseuce of ans further 
lugcsliou of food rules out the posstI)iht> that 
a generahred increase of intra abdominal pres 
sure was the direct cause of the phenoniciion 

I he secretion of bile is increased greatest 
b} protcids, less i)} fats, and not at all b} 
carboh} drates It is also increased by cer- 
tain drugs and otiicr sulistances (secretin) 

MUSCULAR DCVri OPMENT OF THU GALL 
BI ADDCR AND TUT UmCICNCt AND NATURE 
or ITS CONTRACTIONS 

Gray’s Anatomy states 

"Tlie fibro-musciilar coat, a thin but 
strong layer forming the framework of the 
sac, consists of dense fibrous tissue, which 
interlaces in all directions, and is mixed 
with plain muscular fibers, disposed chiefly 
in longitudinal direction, a few' running 
transversely ” 

Charactenstics of plain, smooth, or in- 
voluntary muscle are as follows, quoted 
from Starling 

“The physiologic properties of plain muscle 
differ with its source Plain or smootli muscle 
is distinguished from voluntar)' muscle not 
only by its histologic structure, its chemistry, 


its iiincr\alion, and its plnsical properties, but 
tspccnlh b\ the phenomena of independent 
tonus and ilnthmic contraction 

‘In cast of smooth muscle, tlierc is a double 
iicrte supplj, one \aneti being motor and the 
other iiihibilon' 

‘The plwsiologic significance of the double 
ntrt e supply is c\ ident from tlie fact tliat, even 
when depnved of all nones, plain muscle may 
exhibit cither sustained spontaneous contrac 
tions, known ns tonic, or else intermittent 
rhj thmic contractions, so that control of both 
contraction nnd relaxation is essential 

‘1 he strength nnd frequency of these rh)^!!- 
mic contractions \ an' much according to con- 
ditions, m some types of plain muscle, they 
arc quite regular, frequent, and powerful, 
whereas, m otlicr cases tliey are slow, often 
irregular, and of variable or negligible amph- 
tude 

“Plain muscle also reacts to chemical stimu- 
lation Many drugs such as esenne, salts of 
lead and banum, histamine, acetyl choline, 
pilocarpin may cause contraction The action 
of these drugs vanes from organ to organ, and 
some of them such as esenne, banum salts, and 
perhaps pituitnn appear to act directly on the 
muscle cells, while others, as adrenahne, exert 
tlicir action on the accompanymg nen'es or 
their endmgs Accordingly, adrenaline may 
cause either relaxation or contraction 

“Smooth muscle is also ver}' sensitive to 
mechamcal stimulation, and the most impor- 
tant form of this is that produced by tension 
The ^ect of mcreasing the tension on smooth 
muscle ma}' be twofold causing in the first 
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place 0x161151011, and, in the second, excitation 
with increased contraction 

“A peculiar property of plain muscle is that 
a stimulus (electrical or mechanical), which, 
when apphed to the relaxed muscle, causes a 
contraction, ivill, when apphed to the tomcally 
contracted muscle, often provoke a rapid re- 
laxation, and vjce versa This also holds true 
for nen'es supplying the plain muscle, and 
may be the cause of rhythmic contractions 
when the muscle is slightly stretched ” 

The gall bladder contains smooth muscle 
and elastic tissue, and is subject to neri'^ous 
control, but fills and empbes when com- 
pletely denerc^ated Like other involun- 
tar}'^ muscle, it is affected by certain drugs 
and electncal and mechamcal stimulation 
It is subject to increases of pressure exerted 
by adjacent organs, as the hver, stomach, 
intestines, respiratory movements, etc 
Also many drugs which increase the secre- 
tion of the bile will have a defimte effect on 
the tension of the gaU bladder 

CONTRACTIONS OF THE GALL BLADDER AS 

SEEN IN ANIMALS AND MAN (TAKEN 
FROM r\^) 

In Ammah — ‘Genume contractions have 
been recorded from the gall bladder situ, m 
both anesthetized and unanesthetized ammals, 
clueflv m the dog, and from ‘strips’ of the gall- 
bladder Mali 

“The motiht)' of the gall bladder m the dog 
is of tM o types first, a tonic contraction of the 
musculature M'liich causes a prolonged increase 
in mtra-gall-bladder pressure, lasting from 5 
to 10 minutes or more, and second, a tonus 
rhjthm, m uhich the gall bladder contracts 
and relaxes at a rate of from tvo to six times 
per minute In each tj’pe, the musculature 
as a M hole or a portion of it may contract The 
tonic contraction may lead to a maximum nse 
in Ultra gall-bladder pressure of from 20 to 
30 cm of bile Math the ci stic duct obstructed ” 

Winkclstem and Aschner state “The 
musculature of the gall bladder displays 
tonus 1 anations but seems to possess httle 
contractile poMcr No endence was found 
of spontaneous contractions of the gall 
bladder m the dog eitlier under anesthesia 
or Mhcn fulK rccoiered ” 

Okada and Lcnnc both record rhythmic 
contractions of the gall bladder 
Sachs, HoMard, and Barr}'- state “That 
gall-bladder contractions exist can hardly 


be questioned, it is hard to beheve that it 
alone can account for expulsion of the gall- 
bladder contents, and, in our opimon, it is 
only one of the factors which assist in this 
process “ Freeze concluded that the maxi- 
mum force of contraction of the bladder 
does not much exceed the maximum secre- 
tion pressure as deterrmned by Heiden- 
hain 

A caret ul study of the literature leax'-es 
no doubt that the gall bladder contracts, 
but there is considerable skepbcism among 
many competent observers as to the effi- 
ciency of this contraction in emptymg the 
gall bladder Of necessity, any expansile 
vesicle must have power of contraction, 
othennse it could not adjust itself to its 
variable content If the sphmcter of Oddi 
is sufficiently relaxed, the contraction of the 
gall bladder might aid in evacuation It is 
extremely doubtful if the contractions exert 
enough force to overcome the normal tone 
of the sphincter and empty the gall bladder 
in the manner and the time at which it is 
known to empty 

In Man — Very few observers claim to 
have seen actual contractions of the ex- 
posed gaU bladder m man 

Moymhan states “I have watched the 
gall bladder many hundreds of times dur- 
ing operation, and have never seen any- 
thing approachmg a tome or penstaltic 
contraction Ver}’- rarely one does see evi- 
dence of hfe ” 

Ivy cites Bassler, Luckett, and Lutz as 
not obsemng contraction of the gaU blad- 
der at laparotomy after the instillation of 
magnesium sulphate into the duodenum 
He quotes Pnbam as obsemng a "dis- 
tinct” contraction associated with evacua- 
tion after instillmg Witte’s peptone into 
the duodenum He also quotes Kalk (us- 
ing the method of mtra-abdonunal endos- 
copy and injecting pituitnn subcuta- 
neously) as obsemng the gaU bladder 
gradually decrease to one-half its original 
size, mamfesting tonic contracbon but no 
sudden contraction or penstaltic vrz.\ es 

jMatsuo reports tno cases m which the 
abdomen was open and the gall bladder 
under direct obsen ation In the one case, 
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m which the thiodcnal tube was inserted 
two hours before ojicratioii, the abdomen 
was opened under loeal anesthesia and the 
gall bladder was obser\ed as large as a 
goose egg MgSOf was instilled into the 
duodenum through tlie tube He did not 
see the so catted eontraetion nor did the 
gall bladder collapse like n balloon from 
which the air was released as ni the case 
reported be Dr bachs 'I he gall bladder 
decreased to one -fourth iLs si7e in an in- 
stant after instill, ilion of niagnesnnn sul- 
phate 

In the second ease reported b\ Matsuo 
under the siinc conditions in which, after 
the gall bladder was cvjioscd and when bile 
ceased to flow Mgbo, was introduced 
'Hie bile did not flow as the olue was not 
in place He rejilactd the tip and then in- 
troduced 1*) c c of i 1 percent arontbin vS 
solution into the g ill bladder and red bile 
ran out He tlien instilled MgSoi through 
the tube and la e e of bile ran out in the 
first fi\c niuiutcs, 42 e c in the ne\t ficc 
At this tunc, the gall bladder became small 
although nothing like a contraction could 
be observ cd 

This IS not a \crv con\uicuig arrac of 
cMdeiicc of an actueh contracting gall 
bladder ceacuating its contents through 
the intrinsic action of its ow n musculature 
Ihc instillation of MgSo, into the duo- 
denum undoulitcdl} lowers or destroys the 
tone of the sphincter, enabling the gall blad- 
der to e\ acuate because of lack of resistance 
of the sphincter instead of by acti\ c purpose- 
ful muscular action of the gall bladder 

DISCUSSION or TCRJIS USED 

T^Iuch confusion has arisen m the gall- 
bladder literature because of the use of in- 
exact terms bj some authors The term 
“contraction of the gall bladder is often 
used when evacuation or emptjang of the 
gall bladder is all that has occurred , again 
m some cases, the term contraction is 
used when decrease in size or a collapse of 
the gall bladder is meant Some authors 
reason that the changes m size and shape 
of the gall bladder seen in x-ray films can 
only be due to contraction and conse- 


quentl) term the changes, "contractions ” 
Sonic do not difTcrcntiate betw^cen general 
changes in intra-abdominal pressure and 
local pressure Pressure fluctuations in the 
gall bladder registered by different meth- 
ods arc often termed "contractions ” It is 
often nccLSsar}% when reading an article 
III wliicli some author is quoted, to secure 
the ongnial article to determine exact]} 
what IS meant 

DISCUSSION or VIRIOUS FACTORS WmCH 
tAUSr EVACUATION OF THE GALL BLADDER 

Expenments by man\ establish the fact 
til it \ anoiis apparent!} unconnected fac- 
tors will at least partiall} emptx the gall 
bladder, some of which are enumerated 
Fear, anger excitement, smell of food, 
hunger pains, tube inserted into the stom- 
ach or duodenum, breathing, xonntmgor 
straining, peristalsis of the stomach and 
duodenum, sliaiang the legs, skin incisions, 
intraxenous of blood, cross-circulation, in 
suhn, water by mouth, and lanous sub 
stances introduced into tlie duodenum 
through a tube, also, MgSoi by wa} of the 
stomach, or into the duodenum through the 
tube besides mani other drugs In re- 
ports that the honnonc “cholecystokinin" 
w ill ciiipt} the gall bladder But aboi e all, 
food m the stomach is the normal method 
of cinpUang the gall bladder jMany claim 
that fats arc essential, but a norma! meal 
wall empty a nonnal gall bladder (Figs Ifi 
and 20) 

EFFECTS OF FOOD 

The ultimate function of the gall bladder 
is to deliver the stored and concentrated 
bile into the duodenum early m digestion 
Bo}den discoicred that egg yolk and 
cream ivould completel} empty the gall 
bladder, and based most of his expenments 
on a meal of fi' e egg yolks and half a pint of 
cream However, a normal gall bladder 
should empty after a normal meal of meat, 
bread and butter, potatoes, etc We have 
seldom if ever used any other meal for 
empt}ong the gall bladder smee we started 
to use the dye test except for experimental 
purposes We believe this is a better test 
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r.g 7 F>E 8 F'g 9 

Fig 7 The same individual as in Figures 4 5 and G 25 minutes after a liquid meal The gall bladder 
IS rela'^cd ” The peristaltic wave of the antrum has not contacted the gall bladder 

Ftg S The same individual after a solid meal was given Note the increased distance of the antrum to 
the nght nith a solid meal and the more intimate contact of the antrum and cap noth the gall bladder 
Also the marked reduction in size of the gall bladder as the antrum and cap preM it agaii^t the liver 
Ftg 9 The same indindual 45 minutes after the solid meal Note how much larger the antrum is, and 
how much farther it is pushed to the nght with a solid meal than with a liquid meal 


of the ability of the gall bladder to empty 
under normal conditions than the egg yolk 
and cream mixture 

Great credit should be given Dr Boyden 
for Ins persistent, open-minded, and careful 
investigation of the gall-bladder problem in 
man and animals We are quoting a short 
rcAiew of the results of his experiments 
He di\ndes the reaction of the gall bladder 
to foods into four penods ‘ (1) imtial re- 
sponse , (2) the two-minute pause , (3) the 
pnncipal period of discharge , (4) succeed- 
ing phases of contraction 

The lujtial Response — Perhaps the most 
sinking feature of the reaction of the gall 
bladder to food is the \ eiy^ short latent penod 
of contraction, 14 out of 17 patients showed a 
marked diminution of \olume nathin the first 
U\o minutes after food entered the mouth 
Since fluoroscopic obscixation indicates that 
the head of a meal of egg volk passes the 
pilonis a few seconds after deglutition, the 
latent penod of the human gall bladder is 
therefore established as approximate!} one 
minute after egg }olk enters the duodenum 
(AfcMastcr and Elman showed the latent 
penod for the gall bladder of the dog to be 
exnctb the same ) 

\ second observation that can be made 
about this first penod of contraction is that the 
dimiiinlion of volume in the first two minutes 
IS usnallv greater than tlial of anv subsequent 
two minutes an average of ') 1 cc as com- 
pared with 1 1 c c in tlic ten cases 


‘‘The Two-nnnnie Pause —At the end of the 
first two minutes, the descent of the curve is 
abruptly checked and is not resumed again 
until at least two minutes later This is a 
very charactenstic and sigmficant feature in 
the emptymg of the human gall bladder, as it 
has occurred exactly at this point m 12 out 
of the 17 cases 

‘The Privctpal Period of Discharge — By this 
phrase is meant that portion of the first phase 
which results m the greatest discharge of 
bladder bile It follows immediately after the 
two prelimmary features already noted — ‘imtial 
response, and the two-mmute pause,’ and ends 
anywhere from 16 to 60 minutes poslabuni 
In the last 17 cases, its average duration was 
32 minutes, during which time the contents of 
the gall bladder (excluding tlie neck) was re- 
duced approximately three-fourths of its vol- 
ume From these data it must be apparent 
that the first phase is the most sigmficant por- 
tion of the cycle of emptying and filling, for 
by means of this a large amount of concentrated 
bile IS poured into tlie duodenum dunng the 
first part of a meal 

“Succeeding Phases of Contraction — Follow- 
ing tlie termination of the first active phase, the 
gall bladder is generally quiescent for a short 
period, varying from 5 to 45 minutes Then 
comes the second phase of contraction, fre- 
quently followed by sev oral alternating penods 
of relaxation and contraction, until eventuaUv 
the gall bladder is empbed 

It may be noted that the phases of contrac- 
tion subsequent to tlie first arc more or less 
incgular and not sharpl} defined IMoreover, 
thov arc less important, since one-half to three- 
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fourllis of the contents of the Rail bladder has 
alrcad) been discharged Since the organ is 
no longer distended, the espiilsion of bile is 
nnich slower, cspecmih toward the last It 
sometimes happens that the gall bladder is 
sometimes emptied bj the first or second phase 
of contraction but in the nlaJ0^t^ of cases it 
takes Uiree or four jiliases 


I vini Ncr suGt.i sting ki gui ator\ actiov on 
Tin SI'iriNCTI R Ml ClIAMSM AT Till OLTI I T OP 
Till COMMON DUCT IN MAN 


‘‘111 an\ discussion of the mcchamsm of the 
flow of bile, two factors are of [irinie impor- 
tance the forex wliieli e\pcls the bile from the 
gall bladder, and the method 1)\ which the 
flow of bile IS regulated Sinee tlie ceidence 
now seems concliisiec that the niiiseiilatiire of 
the gall bladder is responsible for the e\piilbion 
of tile contents of the organ, it is possible for 
the flow of bile to l>e regulated in onh two 
wais -citlier exclusnth through the aetna- 
tion or inhibition of this e\pelhng niiisciilaturc, 
or bi the addition to this of a siipplcnientan 
mechanism wliieh controls the flow of bile at 
the outlet of the common duct 

"1 he I'iLO iiitiiulc Pause —V second line of 
e% idence, suggesting a dual control of the flow 
of bile, IS oITercd b) the cvistcnce of the pecu- 
liar irregiilant} in the curve of the first phase 
of contraction, which has been prcvioiish 
designated ns the two minute pause WHicn 
it became clear that tins was a fairlv constant 


feature, the eiiieslion arose as to wh} the flow 
of bladder bile should be temporanl> checked 
at the cud of the first two minutes The 
matter was further complicated bj the obser- 
vation that the shape of the c^all bladder diinng 
the ‘two minute pause’ did uol ivdicntc rcla\a- 
hou, but rather coulnnicd contraclion Coupled 
with this was the interesting fact that the 


reduction of gallbladder volume was greater 
in the first two niiniitcs than aiij subsequent 
two minutes The implication was that the 
irregularity in the curve was due to the action 
of the duodenal sphincter, and not to the gall 
bladder, that, following the ingestion of food, 
tlie onficc of the common duct was suddenly 
opened, permitting the gall bladder to fill tlie 
c^tra-hcpatic duct system without hindrance, 
and tliat, two minutes later, renevved closure 
of the onficc checked the flow of bile from the 
gall bladder temporanly, even though the 
latter continued to contract , r j 

"Simultaneously with the ingestion of food, 
there is a drop m the resistance of tlie ^hmeter 
Approximately a minute later the gaU bladder 
begins to contract As a tlurd step m Ae 
sequence of events, the resistance offered by 
the sphincter suddenly increases, bepnmng 
two minutes after the ingestion of food, and 


continuing until it is greater than the force 
exerted by the gall bladder 

"Jlic stnking agreement of these data with 
the obscrv'ations recorded by the wnter seems 
to afford the most satisfactory' basis for inter- 
preting the contraction curv'cs of the human 
gall bladder ” 

Ht cites a case in w Inch small amounts of 
egg volk were injected directly into the 
duodenum at intervals 

‘‘After each injection, the gall bladder im- 
incdntclj ‘contracted ’ This senes emphasizes 
three facts First, that tlie initial effect is 
greater when egg jolk is introduced directly 
into the duodenum than when taken bv' mouth, 
sccondlv, that a food stimulus is most effecbve 
when applied to a distended gall bladder, and 
thirdh , that tlie mcclianism of contraction is a 
tngger mcclianism set off bj a vanetj' of fatty 
foods, and that the entrance into the intestine 
of each dose of an effective food results in a 
single phase of emptying which is immediatelj 
followed by filling Incidentally, it shows that 
one egg j oik is not sufficient, but that enough 
must be eaten to insure sufficient spurts of jolk- 
ladcn chy me to induce tlie number of successive 
phases required to empty the gall bladder, and 
the nght kinds of fatty foods must be chosen to 
completely empty the gall bladder 

SPIIINCTCR TONE 

There is no question but that the tone of 
the sphincter is an important factor in 
emptying the gall bladder In a fastmg 
dog, the sphincter will support a column of 
w’atcr 230 to SUO min in height, in the nor- 
mal animal fed 4 to 12 hours prev'iously', 
100 to 120 millimeters After taking food 
and again later during the process of diges- 
tion, the resistance of the sphincter is low- 
ered from 50 to SO millimeters 

Many substances injected directly mto 
the duodenum rela\ the sphmeter Several 
factors enter into their action Boyden 
states 

“The Rehfuss tube m the stomach caused 
marked emptying of the gall bladder, 16 to 
IS c c The smelling of food, distention of the 
duodenum with air, and dnnkmg of water, all 
produced the ‘imtial response’ induced by 
ingestion of food Injecting 30 c c of HCl, 

50 to 75 degrees acidity, mto the duodenum 
produced immediate contraction and diminu- 
tion of the gall-bladder volume followed by 
fillmg MgSOi, MgCb and Na.^0, injected 
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Fig 10 Fig 11 Fig 12 Fig 13 

Fig 10 A ^^suaIlzed gall bladder Note its position and shape when the stomaiA is empty 
Fig 11 Note the change in size, shape and position of the same gall bladder after the administration 
of a solid meal This gall bladder was entirel> emptj m 24 hours Note the shifting upw ard and to the psbt, 
due to the pressure of the filled stomach Note the change in shape which is due to pressure, and not to a 

contraction of the gall bladder ^ \ a 

Fig 12 A visualized gall bladder by the intravenous method at si\ hours (before eating) Astaemc 
habitus Note shape and location of the gaU bladder , 

Fig 13 The same gall bladder after admmistration of a solid meal Note that there is practicmly no 
change in size, shape, or position It does not move upward and outward after eating This gall bladder 
did not cmpt\ in 24 hours 


into the duodenum, m 5 out of S cases emptied 
the gall bladder two-thirds within 40 rmnutes ” 

Obviously as Boyden says, 

“They also open the intestinal orifice of the 
gall bladder or the bile could not escape ’’ 

Matsuo (in man) ivith the abdomen 
open, the gall bladder exposed, and the 
duodenal tube in place, after instillation of 
40 c c of 33 per cent hIgSOi, states “Two 
minutes aftenvard bile began to flow out, 
45 c c Avas recovered m the flrst five rmn- 
utes, and 42 c c in the next five mmutes 
At this time the gall bladder became small, 
although nothing like contraction could be 
obsen-ed to be taking place ” This indi- 
cates a relaxation of the sphincter 

Ia"), and Oldberg report on contraction of 
the gall bladder u ith HCl in the duodenum 
ten expenments with the cjstic duct 
clamped and the gall bladder cannulated 
under barbital anesthesia Ten to 40 c c 
of N/10 HCl were introduced into the duo- 
denum w ith needle and syringe They ob- 
setwed contraction of the gall bladder 
(judged b\ a nse of bile in the cannula) in 
cAcry instance The minimal quantity 
needed to elicit a response a\ as 15 cubic cen- 
timeters 


“The mjection of the followmg sub- 
stances mto the duodenum of the dog 
caused the gall bladder to contract with the 
ammal under light barbital anesthesia 
Fifteen to 40 c c of N/10 HCl, 30 c c of 
butter, digested egg yolk, cream and ohA'^e 
oil, 0 5 per cent butync aad, and 5 per cent 
soap solution Undigested ohA’^e oil, egg 
yolk, and cream were ineffectual ” 

We quote from Wmkelstein and Aschner 
as follows “Various agents (notably sub- 
stances present m gastric chyme and 
MgSOi), Avhen placed on the papilla of 
Vater, lessen somewhat the tonus of the 
sphincter of Oddi but usually not more 
than one-fifth to one-sixth of the onginal 
figure ” 

Certain drugs haA^e a depressant action 
on the sphincter All drugs that cause a 
fall in blood pressure cause the gall bladder 
to empty 

Winkelstem and Aschner say further 
“Of the drugs acting on the A^egetatiA^e ner- 
Aous system, atropin decreases and pdo- 
carpm increases the tonus of both the gall 
bladder and the sphincter of Oddi Adre- 
nalin decreases the tonus of the sphmeter ” 
Okada has shown that adrenalin relaxes 
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I ip H i>fr J'J Tib ir, 

I IK H Tins KnII hladikr IS Msinlizcd \IT> liKht in (lin<;it> sphcncal in shapt It las farther from the 
niidlini linn noninl 

IiK r> Saint c-iM. Us I iKurc n nfttr takinR a solid meal The Kali bladder shifttd upnard and outward 
Tilt c>-s(icducnnd coniinon duct art Msuahrctl tthieli is \trt iimisual Tht gall bladder is flattened Man) 
insistiKators would state that this is dm to a conlnction of the gall bladder \Vt laliete it is due to pressure 
of iht iintniiii and cap 

I ig III S,imt cist Shows tilt tinrUsI tsctirsion of tht stomich dunng ptnslalsis and a markedl) 
difontied cap A coni(mrison with rdni 1 igtirt l‘> showing that the anirum contacts the gall bladder inti 
titan 1) teen m ilsalmonml location This gall bladder dots not fill iiormall) until the cjsttc duct is straight 
tnid b) tilt (irtsstirt of a solid tiical ft tnipties in J-f hours in spilt of its abnomnl location 


the Sphincter when injected intraeenously 
Bojden savs the mtraeenoiis injection of 
adrenalin eaiiscs a greater expulsion of 
loducd oil from the gall bladder tinn an) 
other agent Ah arez saj s, ‘ The action of 
adrenalin on the intestinal muscle is a 
purely depressant one " 

Duodenal peristalsis is a factor in the 
control of the sphincter states The 

relationship between the sphincter of Oddi 
and duodenal peristalsis has been described 
as follow s bv Giordano and INIami, and also 
by Puestow' , bile may spurt from the pap- 
illar)’" orifice without e\adent peristalsis, 
but if peristaltic weaves are present, the out- 
flow' will occur with the peristalsis The 
author (Ivy) interprets the exadcnce as 
strongly indicating that m those species 
W'hich possess a gall bladder, the common 
duct possesses a special sphinctenc mecha- 
nism, which IS mtimately co-ordinated with 
duodenal tone and peristalsis, but which 
may also function independently 


Starling slates "The spliincter of Oddi 
is competent to close the entrance of the 
bile duct into the duodenum when the pres- 
sure IS low , and its action is further aided 
bv contraction of the muscular w all of the 
duodenum itself ” 

Hunger pains arc due to penstalsis and 
emptv the gall bladder partiall)', as proven 
by Boydeu 

The sight of food, hunger pains, the tube 
m Uie stomach or duodenum, water by 
mouth, air m the duodenum, egg yolks, 
MgSOj, and HCl m the duodenum all 
empty the gall bladder partially t^Tiat are 
the pnnaples underljnng the actions of 
these vaned substances on the sphmeter of 
Oddi? Water air, hunger pams, and 
MgSoi could hardly produce a hormone 
They all produce penstalsis Mechamcal 
dilatation of the duodenum i s a factor m most 
of them, and mechamcal dilatafaon produces 
and mcreases penstalsis That the amoimt 
of distention of the duodenum is a factor is 
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shown by I^ 7 's statement that from 15 to 
10 c c will empty the gall bladder but that 
less than 15 c c will not do so 


mtesfanal tract is largely autonomous , that 
IS, It cames withm itself the mechanism 
essential to penstalsis ” 



Fig 17 Fig IS 

Fig 17 t'lsualized gall bladder in bo> of 16 jears Intravenous method 
Antrum and cap were ddormed in the gastnc films This is the six hour film, 
showing the gall bladder to be large and light in densit> It lies too near the 
mid line The set on hour film (after eating) was not taken because of the 
patient s condition 

Fig IS Same case ns Figure 17, 24-hDur film, showing the gall bladder 
denser than at si\ hours This bo> had his gall bladder remoted with com- 
plete relief of sjuiptoins 


Also Boyden states that 30 c c of 
one egg yolk and water miected into the 
duodenum mil produce a greater initial 
effect than when taken by mouth The 
fact that Wmkelstem and Ascltner noted 
only a slight reduction of sphincter tone 
It hen apphing knomi spluncter depres- 
sants local!} shoM s the absence of the addi- 
tional factor of mechanical distention 
3 he passage of food into the duodenum 
also causes distention of the duodenum 
\1\ are? states ‘ The duodenal cap tends 
to remain filled dunng the early stages of 
digestion ’ Also, ‘Most of the motor ac- 
tinlics of the stomach and bowels are 
brought about and regulated largely by the 
nilcnnl pressure due to food ” Fur- 
ther ‘ It is clear then, that the gastro- 


Accordmg to Starhng, “The normal pres- 
sure in the duodenum is about 150 mm of 
water, and the pylonc mtragastnc pressure 
100 mm dunng rela\ation, and from 200 to 
300 mm dunng an intensive wave ” 

GASTRIC PERISTALSIS 

Alvarez states “In the human stomach, 
waves appear about once m twenty sec- 
onds On the lesser cunmture the am- 
phtude IS very small, and in the antrum it 
is large The pecuhar form of the con- 
traction cun^e exhibited by the muscle m 
the p}loric antrum was obseiwed even in 
the frog ” 

Quoting from Templeton and Johnson on 
hunger contractions “Unlike the contrac- 
tions m the upper portion of the stomach. 
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I !>, l'> I IK 20 

I IK 10 GnII lilnililcr \t''inli7i‘tl Ii> tin onl iiitlliwl HiillLmiillv and hanum wi.rep\i.n This ncgati\c 
msinl.cn IT iiitmiiLs nfltr ndiig Calt Waddir tinpliLsl in 2') mmulis 

1 IK 20 Sinn. iiidiMdml lus in I ignrt 10 Gall lihtldir Msmlizcd hv iht oral inclhod Cream eggs 
nml Inriuin vire K''io T*"'' nigntiM nus inkin nl 21 minnlcs Gall hhddtr emptied in 1 hour and 15 
inmuKs >,nilRrigK norcrcain isneei,ssnr\ lotinpl' the gall Madder Tin commerciil bnltcrmilk contains 
senreeh a trace of fat 


that seen nearest the j))lonis is not pre- 
ceded I)j a nsc in tone flic contraction is 
sudden and sharp ” 

Birch and Boidcn state “(1) Faradic 
stimulation of tlic jiars p^lo^ca of the 
stoinacli induces sudden contraction of the 
relaxed gall Idadder and ejection of bile 
into the cjstic duct (2) Hunger contrac- 
tions of the stomach occur synchronouslj^ 
wth rhythmic contractions of the gall 
bladder, and probably account for the pen- 
odic emptying of the gall bladder dunng 
fasting " 

We do not believe that reflex contraction 
of Uic gall bladder is the correct explana- 
tion, because repeated observers (including 
Boyden himself) state that the gall bladder 
will empty when food is taken, exen after 
the gall bladder has been completely dener- 
vated 

MECHANICAL PROBLEMS AS FACTORS IN THE 

evacuation or the gall bladder 

A careful study of the mechamcal fea- 
tures entenng into the relations of the hver, 
gall bladder, cystic and common ducts, am 
trum of the stomach and duodenal cap, and 


the changes in their relations upon taking a 
meal, also the further effect on these rela- 
tions dunng gastro-duodenal penstalsis, re- 
\cals the fact that they cannot help but 
produce localized increase m pressure on 
the gall bladder and play a distinct r61e m 
empt} mg it 

To get a proper understanding of the 
position and mobilitj of the hxer, we will 
quote from Cunningham’s Anatomy, “Pos- 
tenor Area of the Panetal Surface” (p 
1117) (1) "The uncovered area of thenght 
lobe IS a considerable portion of the back of 
the nght lobe — var}nng from one and one- 
lialf to two and one-half inches m mdth, 
and from three to four inches in transverse 
measurement — which corresponds to the 
interx'al between the two layers of the 
coronarj' ligament, and is dex’^oid of peri- 
toneum Over this uncovered portion, 
which looks more inward than backward, 
the liver and diaphragm are m perfect con- 
tact, and are united by areolar tissue, here 
too IS established a communication by 
small veins between the portal circulation 
of the liver and the systemic arculation of 
the diaphragm ” 
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Piersol states the following m regard to 
the hver 

“The structures most potent m holding it in 
its proper position are, in the order of their 
importance (a) the attachment of the hepatic 
leins to the infenor vena cava, (6) the coro- 
nary ligaments and the cellulovascular bands in 
and between its layers, (c) the fibrous tissue 
near the vena cava and on the non-pentoneal 
postenor surface of the nght lobe, (d) the 
muscular wall of the abdomen (keeping the 
intestinal mass pressed upward beneath the 
hver), and (e) the lateral and ‘suspensory’ 
ligaments 

“Coincidentally, with the descent of the vis- 
cus, it undergoes a rotation of tdting forward 
so that its diaphragmatic surface is in contact 
ivith the abdonunrd wall ” 

This pecuhar attachment alloivs a com- 
bmation of upward and downward, and in- 
ward and outward displacement which is 
accompamed by rotabon The actual posi- 
tion of the hver and its attached gall blad- 
der vanes markedly v,nth the habitus, from 
the sthemc to the asthemc changes m 
body iveight, presence of ascites, preg- 
nancy, utenne or ovanan tumors, etc It 
undergoes a similar change in posihon m 
passing from an empty stomach to a full 
meal 

We msh to quote from Gray’s Anatomy 
to call attention to the exact anatomic rela- 
tionships of the antrum, pylorus, and duo- 
denum, to the gall bladder and the hver 
dunng tlie fasting stage and after a meal 

The Stomach {The Pyloric Orifice) — Its 
position lanes ivith the movements of the 
stomach WTien tlie stomach is empty the 
pilorus IS situated just to the nght of the 
median line of the body, on a level with the 
upper border of the first lumbar vertebra As 
the stomacli becomes distended the pylorus 
nioxes to tlie nght, and m a fully distended 
stomach maj be situated tuo or three inches 
to the nght of the median Ime 

Ulcratioiis in Position — When the stomach 
IS distended, its surfaces, which are flattened 
uhcii the organ is empt), become con\e\ 

I he greater cursature is elevated and earned 
foniard, so that the antenor surface is turned 
more or less upward and tlie postenor surface 
ciowaiward, and tlie stomacli brought well 
against the antenor wall of the abdomen 
ulieu the stomach becomes distended the 
qj. pjiorus is icn con- 


siderable, It IS shifted to the nght, some two 
or three inches from the median hne, and hes 
under cover of the hver, near the neck of the 
gall bladder 

“The Small Intestine {The Duodenum) —In 
the adult, the course of the duodenum is as 
follows commenang at the pylorus, the 
direction of the first portion depends upon the 
amount of distention of the stomach and 
therefore upon the position of the pylorus 
ViTien the stomach is empty and the pylorus 
situated at the nght of the upper border of the 
first lumbar vertebra, it is nearly honzontal 
and transverse, but when the stomach is dis- 
tended, m consequence of the alteration of the 
position of the pylorus to the nght, the proxi- 
mal end of the duodenum also becomes altered 
in position, while the distal end remains fixed 
and the direction of this portion of the bowel 
IS now anteropostenor Whether directed 
transversely or anteropostenorly, it reaches 
the under surface of the liver, where it takes a 
sharp curve and descends along the nght side 
of the vertebral column, for a vanable distance, 
generally to the body of the fourth lumbar 
vertebra 

“The first or supenor portion is very vanable 
m length, but is usually estimated as being 
about two inches Begmmng at the pylorus, 
it ends at the neck of the gdl bladder It is 
the most movable of the four portions It is 
almost completely covered by pentoneum 
denied from the two layers of the lesser omen- 
tum, but a small part of its postenor surface 
near the neck of the gall bladder and the in- 
fenor vena cava is uncovered It is m such 
close relation with the gall bladder that it is 
usually found to be stained by bile after death, 
especially on its antenor surface It is m rela- 
tion above and in front with the quadrate lobe 
of the hver and gall bladder, behind with the 
gastro-duodenal artery, the common bile duct, 
and the vena porta, and below witb the head 
of the pancreas 

“The Stomach — The pylonc end for about 
one inch from the pylorus remains narrow, but 
to the left of this it bulges forward, formmg 
the antrum pylon which is most distinct at 
the great cun^ature By the increase of the 
organ in length the antrum is earned a con- 
siderable distance to the nght beneath the 
hver— even farther than the pylorus itself — 
so that the terminal part of the stomach is 
bent backwards and to the left, m order to 
reach the pylorus, which latter ver^' rarely 
passes more than one and one-half or two inches 
to the nght of its normal position, namely, in 
the empty condition, mthm half an inch of the 
middle Imc 

“The Duodenum —When the stomach is dis- 
tended, the first incli of the duodenuni — ^which 
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lb nio\nble on account of its peritoneal coctr 
ing— IS earned to the right with the pelonis, 
and thus brought into line wnth the second or 
tcmuinl half, which is nlwajs directed back- 
wards Hence the wliole of tiie first portion of 
the diiodemiin is directed batkwards when the 
stomach is full ” 

Ttir CtSTIC DUCT AM) Ttit Ul ISTI'RIAN 
VAl \ I S 

Stanloe H Mentrer slates "llieceslic 
duct is not eonslant in shape in man In a 
senes of 012 csstie ducts esaniincd at ncc- 
rops\, onh 1<) were true* ,S-shaped, 41 
were single eurets sharpie flexed on thcni- 
sehes In flee, the duet eeas straight ” 

He quotes Jacobson and Gee de sen as as- 
serting that the gall bladder can be dis- 
tended almost to the bursting point with- 
out forcing bile out of the cestic duct, 
eeiiereas it can be ensile emptied be slight 
longitudinal traction on the duct 

The e.ilecs of Htister arc projections of 
mucous membrane into the lumen of the 
ceslic duct He found no uniformitj in 
their arrangement In most specimens the 
leaflets ran in a spiral eloek-wise manner 
partiallj encircling the duct 

Our interpretation of the mechanical fea- 
tures entenng into the eeacuation of the 
gall bladder is as follows 

The peculiar attachment of the Iner be 
its inner and postenor portion allows it to 
move upward and outward with a rotan 
motion This pcniiits accommodation of 
the abdominal contents to changes in 
weight or increases in abdominal pressure 
due to pregnancy, tumors, and to the 
empty and the filled stomach The gall 
bladder, because of its attachment to the 
liver, undergoes a similar motion This 
also accounts for its vanous locations m the 
abdomen m asthenic and hypersthenic in- 
dividuals 

Our interpretation of tlie action of the 
cystic duct It IS a hollow* fibro-muscular 
tube lined by a redundant mucous mem- 
brane connecting the common duct wnth a 
movable organ (the gall bladder attached 
to the hver) Like any mechamcal attach- 
ment between movable parts, it must be 
able to handle the play between them 


After a full meal, the gall bladder is pushed 
upward and outward from one to two 
inches by the full stomach and undergoes a 
certain amount of rotation because of its 
attachment to the hver This straightens 
the cjstic duct and allows it to readil) 
cmi)t\ into the common duct, as stated b) 
Jacobson and Gcjdcsen We ourselves 
ha\t repeatcdl} demonstrated in rabbits 
and guinea pigs that moderate traction on 
the gall bladder will straighten the cjstic 
duct and readily enijity the gall bladder 
When the stomach is empt^ , the muscular 
portion of the duct assumes some modifica- 
tion of tilt S-shape by its own contracta- 
biliti and the redundant mucous mem- 
brane, if rotated, would assume a spiral 
shape 

1 his straightening of the cj stic duct 
caused and accompanied b\ the pressure of 
the filled stomach upon the gall bladder and 
liter, would account for tlie first penod of 
Botden, the "initial response” (two min- 
utes) and also for McMastcr and Elman’s 
results, the wimcdialc nsntg of bile in the 
tube attached to tlie gall bladder, upon 
taking food (in fite to ten seconds) It 
also explains how the straightemng of the 
ctstic duct after eatmg, allows some gall 
bladders to fill and empt}* normally after 
eating, when the) would not fill before 
eating 

The uppermost portion of the duodenal 
cap IS attaclicd to the neck of the gall blad- 
der and the hver Alost of the antrum and 
cap are freely mo^ able and undergo a simi- 
lar change in location because of changes m 
habitus, etc The t)'pe of peristalsis of the 
antrum, wdnch has been prexnously de- 
senbed, carries it up agamst the gall blad- 
der, pressing it against the hver, and exert- 
ing additional pressure sufficient to over- 
come the sphincter, tlms emptxnng it peri- 
odically by spurts At the same tune the 
passage of food into the duodenum pro- 
duces distention of the cap, resultmg m in- 
creased peristalsis and lowenng of the tone 
of the sphincter, as we have seen above 
The pressure of the filled stomach, and per- 
istalsis of the antrum and cap exertmg pres- 
sure on the gall bladder, explain the changes 
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m shape the gall bladder undergoes after 
eating and durmg its emptying This ev- 
planation mates unnecessary the assump- 


mechamsm eventually comes into play 
Apparently duodenal peristalsis is nor- 
mally imtiated by distention of the cap, as 



F)g 21 Tig 22 

Fig 21 Both the gall bladder and stomach are visualized The autrum 
and cap do not contact the gall bladder m such a manner as to exert pres 
sure on the gall bladder against the liver This gall bladder did not empt\ 
in 24 hours 

Tig 22 A gall bladder visualized intraicnousl) Stomach Msuahzed 
Duodenal ulcer The contact of the antrum and cap \nth the gall bladder 
IS good houever in none of the senes uas there active penstalsis of the an 
tnim There v,as a heax^ residue in the gall bladder at 24 hours This 
patient ga\c a clcarcut ulcer historx 


tion of a dual nen ous control, one impulse 
causing the gall bladder to contract, and a 
synchronous impulse causing the sphmeter 
to relax Gastro-duodenal penstalsis and 
empt} ing of the gall bladder occur when all 
ncr\ es are severed 

AYe bclieie that the mechanical factors 
enumerated aboi e can explain the empty- 
ing of the normal gall bladder in the time 
and manner in w Inch it is knou n to empty 
Other factors w Inch increase or decrease the 
secretion of bile, or increase or decrease the 
muscle lone of the gall bladder or the ton^ 
of the siihincter plav a minor role in empt> - 
nig the gall bladder Wlien the nonnal 
processes arc interfered with bj disease or 
operation, these minor factors probabh are 
an aid For instance, w hen tlie gall bladder 
IS remoxed, sccretorx pressure oxercomes 
tile sphincter of Oddi In gastro-entcros- 
tomics, it IS quite possible that a similar 


gastric xvaves do not cross the pylorus If 
they are not normally started in the cap be- 
cause of the pyloric stenosis, they must be 
started in the jejunum at the artifiaal 
opening by distention of the food This 
might result in a retrograde penstalsis of 
the cap produemg a low enng of the tone of 
the sphmeter or the inactmty of the duo- 
denal cap, because of the closed pylorus 
might result in a lack of tone of the 
sphmeter It is extremely doubtful if the 
gall bladder xvould remain normal over a 
long penod of time in gastro-enterostomy 
cases Kalk and Nissen report 12 cases 
(12 tests made) six emptied completely 
after the high fat meal, fix'e showed an 
emptxnng and a shnnkage of the gall blad- 
der to one-fourth its ongmal size, one 
showed no empt}ing— a rather high per- 
centage of delay in empt)ung 
Our greatest ohiectmn i-n 
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(“cllolcc^slol^lnln’' of Ivy) thcor}' of evacu- 
ation of the gall bladder is the time element 
McMastcr and Elman, and Boydcn ha\c 
clearh demonstrated a nsc m gall-bladder 
pressure and a marked cmpt>ing of the 
gall bladder in from 1 ~y seconds to one nun- 
ute after taking food It docs not seem 
possilile for food to bt absorbed from the 
duodenum, enter the lacteals, pass through 
the thoracic duct, enter the (irculation, 
and return to the gall bladder in sulheicnt 
quantities to produce a marked contraction 
in this time, nor would it account for the 
peculiar manner of deh\er\ of hilc de- 
scribed b\ the abo\e authors 
A successful theory must cNjiIam all the 
know n facts Wc ha\ e rc\ lew cd the know n 
facts in gall-bladder c\acuation. and ha\c 
shown how the) can all be c\j)Hincd on a 
mechanical basis 
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THE ROENTGENOLOGIC ASPEaS OF OSTEOMYELITIS 
OF THE SKULL 

By KARL KORNBLUM. Af D , and PHILIP J HODES, M D , Philadelphia 

From tilt Dcpartmciils of Radiolo;:\, Graduate Hospital and the Hospital of the UnnersiU of 

Pciins\ Kama, Pliiladclplna 


AIONG the miincrous diseases of the 
skull winch uia\ engage tlic atten- 
tion of tlie roentgenologist, osteo- 
nijclitis IS not the least important In 
other portions of the skeleton, the con- 
dition IS foremost among the affections 
which must be considered wlun pathologic 
changes arc jircsentcd uiioii the roentgeno- 
gram In the skull, however, it takes a stib- 
ordm itc place, due to the fact that it is not 
of common occiirrtnee and that it nearlj 
alwaes presents itself as a complication of 
some pninarj focus of infection elsewhere 
For these reasons, the condition has not at- 
tracted or reccu cd mucli attention m roent- 
genologic literature Nevertheless, be- 
cause of Its close ctiologic association wath 
the cranial sinuses, including the mastoids, 
the graMt> of the disease when well estab- 
lished, and the fact that the roentgenogram 
afTords a graphic although somewhat be- 
lated record of the course of events, the 
subject of ostcomj'chtis of tlic skull should 
engage tlic serious consideration of the gen- 
eral roentgenologist 

In considcnng osteomyelitis of the skull, 
the coincntional restnctions of the term, 
as used elsewhere in tlic body, to tlic pyo- 
genic and non-specific infections arc ac- 
cepted, thus excluding sjTihihtic, tubercu- 
lous, actinomycotic, and the rarer forms of 
osteomyelitis Furthermore, as is gener- 
ally understood, tlie skull in this presenta- 
tion wall be confined to the cranium, more 
particularly the calvarium, since it is in this 
location that osteomyelitis is most com- 
monly encountered and most readily dem- 
onstrated roentgenologically As a diag- 
nostic problem, the condition does not give 
much concern, since its secondar)’’ nature 
and close association ivitli the primary in- 
fection renders its roentgenologic recogm- 


it may occasionally appear spontaneously 
and apparently idiopathicalh , the disease 
must be given due consideration in the dif- 
ferential diagnosis of lesions involving the 
skull 

'1 lie literature clearlj reflects the etiolog}' 
of the condition since most of the contnbu- 
tions on the subject hav c appeared in jour- 
nals dev oted to rhmologv and otologt , thus 
indicating that the disease most frequenth 
arises from the paranasal sinuses and mas- 
toids, parlicularlv' the former For the 
most part, only casual references are made 
to Uic roentgenologic aspects, and for this 
reason it would seem desirable to empha- 
SI7C this jihasc of ostcomjehtis of the skull, 
and Uius bnng to the attention of roent- 
genologists a condition vnth which he must 
of necessity be familiar for the proper inter- 
pretation of roentgenograms of the head 
1 o full} appreciate the clianges to be seen 
upon the roentgenogram in osteomyehtis 
of the skull, one must hav e some knowledge 
of its ctiolog)^ patholog)', and chmeal 
manifestations, and for this reason a bnef 
resume of the modem concepts of the con- 
dition IS presented 

ETIOLOGV 

The etiologj^ of osteomyehtis of the skull 
permits sub dxvnsion, and facilitates discus- 
sion of the subject under four distinct head- 
ings (1) paranasal smus disease, (2) mas- 
toid disease, (3) metastatic or hematogen- 
ous spread, (4) skull trauma By far the 
most common cause is extension from in- 
fection m the paranasal sinuses The other 
three etiologic factors are less frequently 
encountered Each, howev'-er, presents 
certain distinctive features which make it 
necessary to consider them mdividuallj^ 
Osteomyelitis Vue to Patanasal Sinus Dis- 


tion comparativ'^ely easy However, since 
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ease — The fact that osteomyelitis of the 
skull IS the least frequent of all comphca- 
tions of paranasal sinus disease is substan- 
tiated by Bourger (1) He analyzed a se- 
nes of 534 comphcations occumng during 
the course of smusitis and found but two 
mstances of osteomyehtis In the same 
senes, brain abscess developed in 176 pa- 
tients, purulent memngitis in 170, caver- 
nous smus thrombosis in 61, and extra-dural 
abscess in 54 While we cannot quote 
statistics, it IS our impression that Bourger 
reported a particularly fortunate group, 
and that Munro (2) was closer to the actual 
facts when he stated that osteomyehtis ac- 
counted for about 3 per cent of the comph- 
cations of sinus disease 

Infections ivithm the frontal sinuses ac- 
count for most of the cases developmg cal- 
vanal osteomyehtis as the result of parana- 
sal smus disease In a senes of 48 patients 
with osteomyehtis secondary to sinus m- 
fection reported by McKenzie (3), the fron- 
tal sinuses were to blame m 45 patients, 
whereas the maxillary and ethmoidal si- 
nuses were at fault in the remaming three 
cases The majonty of e\ndence also indi- 
cates that the mcidence of osteomyehtis is 
about the same in chronic smus disease as 
in the acute infections 

Much has been wntten concenung the 
relationship between operations upon in- 
fected sinuses and the development of os- 
tcomyehtis Undoubtedly the trauma of 
radical sinus surgerj’^ may, as Furstenburg 
(4 and 5) and Wdensky (6 and 7) believe, 
account for the onset of the disease in some 
patients Perhaps injurj^ to the penos- 
teum may be of prime importance If these 
facts arc true, Dixon’s (S) plea for simple 
masioii and drainage in patients nnth sinus 
disease is not vnthout merit It seems to 
MS, honcier, tliat operative procedures 
ha\ e little beanng upon the dev elopment of 
osteomv elitis, because of the frequency 
v\ it 1 w hich it dev clops m patients not op- 
erated upon, and the number of instances 
in vv iich the disease is first identified at the 

ii'^i^ ^P'^'^tion It seems more than 
lev t lat in most patients dev eloping os- 
comve ills after operation, the disease was 


present, although not recogmzed, pnor to 
surgical mteiwention 

From the maxillary sinus, extension oc- 
curs, as a rule, to the frontal bone, as m the 
case reported by Hanson (9) The manner 
of spread and the type of calvarial mvolve- 
ment is exactly the same as m osteomyehtis 
from the frontal sinus The ethmoid and 
sphenoid smuses hav'^e been reported as the 
etiologic site in a few cases, the infection 
usually spreadmg into the base of the skull 
Osteomyehtis Due to Mastoid Disease — 
Osteomyehtis of the skull foUowmg otitic 
infection occurs less frequently than in the 
case of smus disease Perhaps the anat- 
omy of the mastoid, and the character of 
the operations employed m removmg all 
of the pneumatized bone, have some bear- 
ing upon its infrequency As Wilensky 
(10) has pomted out, the dense bone around 
the infected mastoid does not invite infec- 
tion as readdy as diploic bone The type 
and manner of spread are usually the same 
as those found in smus disease 
Osteomyehtis Due to Metastatic Infection 
— ^lA^hen one considers the extreme v'^ascu- 
lanty of the diploe, it is rather remarkable 
that patients with transient penods of 
blood stream infection do not develop os- 
teomyehtis of the skull more frequently 
Fortunately, the tissues of the calvarium 
must be devitahzed before bacteria circu- 
lating in the blood can start an infectious 
process Injunes to the head sometimes 
result m osteomyehtis of the skuU ev’^en 
though the scalp is not penetrated by the 
trauma Possibly bacteria, normally cir- 
culating in the blood stream, are respon- 
sible for such infecbons Sometimes an 
infected tootli (Blair, 11, and Hastings, 12), 
or a carbuncle (Kuster, 13), has been the 
primary site in patients dev^elopmg meta- 
static osteomyehtis without injury to the 
head However, there wall always remain 
the unexplained case in which no etiologic 
factors can be found, as in the patient re- 
ported by Meyers (14) 

Osteomyehtis due to hematogenous me- 
tastasis from osteomyehtis in some other 
portion of the bod} , as m the long bones, is 
much less common than any mode of exten- 
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I i;. 1 titsi'- It) osti'<in)M liti-. of (to 
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‘'ion Urea(l\ discussed It does oecur, 
howcMr iiid it must .iJu.ns bt considered 
uhen a patient «ith ostcom\cIitis clsc- 
\\htre dc\ clops evidence of n localirc-fl in- 
flaniiiiaton process in the scalp 
<hlioni\{hti‘! Due to I rauitut Under 
this Jicading must be considered those eases 
developing as the result of surgical proce- 
dures and head injuries i he thickness of 
the scalp and the densitv of the outer table 
of the skull upparcuth prevent ingress of 
infection, as Adelstein and Counille (la) 
have indicated 1 his niav account for the 
apparent inherent resistive powers of the 
skull to infection, since osteoinv'ehtis due 
to trauma is much more frequent in the 
long bones rrauniatic osteomyelitis of 
the skull IS usually the result of a penetrat- 
ing wound with iionc damage, or an abra- 
sion of the skull with multiple minute par- 
ticles of dirt ground into the bone In 
some instances, osteomyelitis has follow^ed 
injury without damage to the scalp In 
such cases the infection has been thought to 
hav'^e occurred from the blood stream or 
from a pre-cvisting infection m the hair fol- 
licles As a rule, traumatic osteomyelitis 
occurs in the temporal and panetal bones, 
vv'hereas osteomyelitis due to sinus disease 
almost mv’^ariably invmh'^es the frontal bone 
Osteomyelitis followung neurosurgical pro- 
cedures is uncommon In these cases the 
disease is usually the result of faulty local 


asepsis and less conimonl} to infection 
from tile blood stream 

Ige n«d Sr\ — Most observers are of the 
ojiinioii that osltomvolitis of tlie skull oc- 
curs more frequcntlv' in women than m 
men 1 his is proliaiily due to the increased 
vasciilarilv of the skull in females as com- 
fiartd to males, first demonstrated by Ber- 
cliLt J here has been noted also a predi- 
lection for the disease to occur in joung 
patients between the ages of fifteen and 
thirtj Biilson (lb) and others have at- 
tnlmted tins age preference to the increased 
vasciilant} necessary for normal growth 
of the voting skull Our experience sub- 
stantiates these vnews, since most of our 
cases hav'c occurred in females and m the 
age limits indicated 

PATHOLOGV 

l^Iunro (J) defined osteom) elitis of the 
head as “a rarefying destnictiv'e osteitis, 
invohnng the diploic channels of the cal- 
v'anuni, resulting from a spread of an mfec- 
tiv c thrombotic process ’ 

By far tlic most common mfectiv'e organ- 
ism in osteomyelitis of the skull is the sta- 
phylococcus It is much more commonly 
found than the hemolj tic streptococcus, al- 
though, according to Dabney (17), this 
latter organism is being encountered more 
frcqucntlj' since the influenza epidemic m 
I'll.S In the opinion of some, osteomye- 
litis due to the streptococcus is almost m- 
variablj fatal, whereas Woodw'ard (IS) has 
stated that staph} lococcic calv^anal infec- 
tions hav'e a much more favorable progno- 
sis Pneumococci hav^e been isolated from 
some lesions, and in one patient, reported 
by Munro (2), actinomycosis was identified 
In 1913, McKenzie (3) described the 
pathogenesis of osteomyehtis of the skull, 
and was one of the first to express the opm- 
lon tliat it IS frequently assoaated with 
frontal smus disease He beheved that the 
infection extended dmectly through the 
bony wall of the sinus mto the calvanum 
m the vast majonty of cases, while in some 
instances the infection involved the small 
efferent veins of the membrane lining the 
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sinus and was thus earned directly into the 
surrounding bone ^Hiile it is true that 
great differences exist in the thickness of 
the bone and in the development of the di- 
ploe surroundmg the frontal sinuses, as re- 
cently desenbed and emphasized by Fur- 
stenburg, nevertheless, along with McKen- 
zie, we are not impressed by its importance 
m the development of osteomyehtis of the 
skull We beheve that in most instances 
the development of osteomyehtis depends 
upon the relationship which exists between 
the ^’lrulence of the infecting orgamsm and 
the inherent protective mechanisms of the 
host 

Inadequate drainage in smus disease maj'' 
play an important part in the development 
of osteomyehtis It may be that “the long 
continued contact of infection in an un- 
dramed ca^nty,” spoken of by Dabney (17), 
or the “occlusion of pus under pressure 
with interference of blood supply,” referred 
to by Woodward (IS), are ^’ltal factors in 
its development Least important of these 
etiologic possibihties seems to be its de- 
pendency upon the anomalous develop- 
ment of the frontal sinuses, as indicated by 
Luc (19) 

Whatever its mode of onset, the infection 
spreads by retrograde thrombosis in the di- 
ploe of the calvanum, after hainng entered 
the small efferent vessels in the mucous 
membrane hnmg the smus Once ha\Tng 
entered tlie diploe, it may spread without 
difficulty to all parts of the calvanum be- 
cause of the free anastomosis and multi- 
phcity of its blood channels Dunng the 
first few days tlie bone seems practically 
normal except for some hjqieremia of the 
area The hvperennc stage soon becomes 
associated with small Indian droplets of 
pus, which, within i week to ten days, in- 
crease to such an extent that the mvoh ed 
portion of bone becomes bathed m copious 
quantities of pus The infection then 
spreads m a serpentine manner m all direc- 
tions The purulent matenal mai burrow 
Ihrougli the outer table of the skull and 
prot uce 1 localized abscess in the scalp 
ic infection niai penetrate into the cra- 
nia ca\ it\ and result in ana one of numerous 



Fig 2 Acute localized osteomi elitis of the nght 
frontal smus Note the ragged rarefied and in- 
distinct outhne as compared to the appearance of 
the left sinus 

mtracranial complications Fortunately, 
the spread is almost invariably toward the 
vertex, smee involvement of the base of the 
skull is usually fatal 

There has been some discussion as to 
whether the inner or outer table of the 
vault is first involved in osteomyehtis 
According to Furstenburg, a cushion of 
exudate det elops upon the dura ver}'^ early 
in the disease which separates it from the 
inner table of the skull Since it is be- 
lieved tliat the cramal bones receive most 
of their blood supply from the dura, such a 
collection interferes wuth the nutrition to 
the overljnng bone, thus resultmg in a de- 
struction of the inner table and favonng a 
spread of the infection by retrograde 
thrombosis AVilensky (20), however, 
feels that the outer talile gives way first, 
whereas Bulson (16) beheies that the pus 
del elops on botli sides of the infected bone 
at the same time 

It has been stated that the sutures show 
a tendency to limit the spread of osteomye- 
litis of the skull in young persons for a 
short penod of time This retardation is 
probabl} due to the fact that the sutures 
m tlie } oung are not yet united and thus 
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I IR 3 A 'iprtadmR o>;U'<)tn)xliti': of the vitmuous 
portioti of the uin(H)ri| Imnc following n chronic iintloid 
III": Note the ‘iint. like rircficlion spmdirifi' in nil ili 
reclion'; for n confide rdile diitnticc licvoiid the pnnnri 
focus 


J )R d Same ease ns in Tigure 3, si\ months 
later Almost complete inroh ement of the entire 
cnli~tnuin Numerous operations bad been per 
fonned in nn attempt to check the spread of the 
disease 


thtre IS n break in the direct continuity of 
the diplot riie connectnc tissue and 
compact bone whicli constitute the sutures 
m the \ouiig' skull act as a toniporarj bar- 
ner to the spread of infection In adults, 
this 7one of differentiation from the 
surrounding dijiloc is no longer jiresent, 
thereby fa\onng the spread of the infection 
by direct contmuit\ of skull structures 
Osteomyelitis of otitic ongin may spread 
into the calvarium, nn oh iiig first the squa- 
mous portion of the temporal bone (Fig 
‘I), the occipital, parietal and frontal bones 
being iniohed later The disease may ex- 
tend from the mastoid along the petrous 
pyramid vith resulting infection of this 
structure Ihe nature of the pathology 
m osteomy'chlis of the petrous pyramid or 
so-called petrositis, a term first used by 
Profant (21), is dependent upon whether 
or not the petrosa is fully pneumatized 
In the absence of complete pneumatization, 
the infection constitutes a true osteomyeli- 
tis, as occurs in diploic bone m any other 
portion of the skull This has been fully’’ 
described by Eagleton (22), who states 
that infection may reach the petrous apex 
by way of (a) a retrograde thrombophle- 
bitis of the perilabynnthine veins, (b) 
through the labynnth, or (c) by way of the 


pneumatic cells which surround the laby’- 
nnth 5^bth pneumatization of the pe- 
trosa, the infection spreads along the mu- 
cous membrane lining the cell walls, and is 
accompanied by’ a secondary’ osteomy’ehtis 
of the bone trabcculations exactly’ as oc- 
curs in an ordinary mastoiditis However, 
because of the thinness of the osseous struc- 
tures in the petrous apex, the infection 
readily spreads to the adjacent meninges, 
frequently’ gi\mg nse to a fatal meningitis 
This is the condition to w’hich attention 
has recently’ been called by’ Tay’lor (23), 
Kopetsky’ (24 and 25), Gevman and Clark 
{20), and others 

Traumatic osteomy’ehtis of the skull has 
been thoroughly’ desenbed by’ Adelstein 
and Coumlle (15), and we shall take the 
liberty of quoting freely’ from their excel- 
lent article According to these authors, 
traumatic osteomyelitis may occur as one 
of three vaneties The first is character- 
ized by a purely’ local skull defect 
which IS surrounded by sclerotic bone 
This sclerosis has been interpreted as the 
result of the inherent protective mechanism 
of the cranial bones to an ai’irulent type of 
infection The second variety’ is also a 
localized ty’pe of bone lesion which, how’- 
ever, lacks the osteosclerosis just desenbed 
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It has been attnbuted to the t}Tie of 
trauma m which multiple small particles 
of infected matenal are ground mto the 
outer layer of the skull Numerous small 
purulent foci form about each particle of 
dirt These foci soon enlarge and coalesce 
to form one large single defect The dis- 
ease usually remains locahzed in the outer 
table of the calvarium but in some in- 
stances penetration into the diploe occurs 
The third, or spreading tj^ie of osteomyeh- 
tis, resembles that seen in assoaation with 
sinus disease Its manner of spread and 
clinical manifestations make it mdistin- 
guishable from the picture usually seen m 
sinus or mastoid extensions 

The fate of osteomyehtis m a bone frag- 
ment, due to a compound fracture or m 
those rare instances in which osteom 5 '^ehtis 
develops m a bone fragment the result of 
hematogenous metastasis, as reported by 
Flemming (27), merits separate discussion 
It IS very interesting to note that there is 
usually no spread of the infection beyond 
the confines of the fracture, if healing of the 
fracture has started prior to the onset of the 
osteomyelitis This limitation is probably 
due to the fact that the granulation tissue 
found along the healing margins of a frac- 
ture sets up a bamer to the spread of the 
infection m much the same manner as was 
discussed ivith reference to the protective 
value of the suture lines m young skulls 
If, however, infection takes place before 
tlie reparative processes have had a chance 
to develop, tlie spreading t'V'pe of osteomye- 
litis may readily follow the injury Osteo- 
miehtis, resulting from neurosurgical op- 
erations upon the head may disseminate in 
much the same fashion as desenbed under 
spreading osteomyelitis Fortunately, the 
disease is usually limited by the borders of 
the craniotomy, if the disease inyolyes the 
bone flap onl> 

Metastatic ostcome elitis from foci of in- 
fection elsewhere in the bod) is rare The 
nature of its cal\ anal spread is somew hat 
dmerent dependent upon whether the in- 
feetu e embolus lodges in the artenal or the 
leiious SI stem In the former, tlie infec- 
tion remains ]oeali7of1 whereas the lenous 


involyement more frequently produces 
thrombophlebitis and retrograde extension 
mth a more diffuse t)q3e of osteomyehtis 
One must not forget that metastasis from 
osteomyehtis of the skull to other parts of 
the body may occur, as reported by Lexer 
(2S) Hbs patient ivith calyanal osteomye- 
htis deyeloped an infection in the os calcis 
dunng the course of his lUness 

CLINICAL MANIFESTATIONS 

The marked toxicity, pain, and feyer 
usually found m acute osteomyehtis of the 
long bones of the body are not as protm- 
nent in osteomyehtis of the skull Indeed, 
m some instances the calvarium may be 
entirely destroyed with few systemic signs 
to indicate the seventy of the disease 
Most patients have marked malaise, fre- 
quently associated with either a locahzed 
or diffuse headache Fever may or may 
not be present, though there are some pa- 
tients m whom the disease is ushered m by 
a severe chill, ngor, and a high tempera- 
ture Blood culture taken dunng the 
height of the symptoms may or may not be 
positive "^Tien a positive blood culture 
is obtained, the usual chnical mamfesta- 
tions of septicemia prevail In the more 
severe infections, euphona and complete 
loss of consciousness have also been de- 
senbed One of the most common asso- 
ciated findings m this disease is a marked 
hypochromic anemia, which must be ade- 
quately combated if a favorable outcome 
IS to be expected 

WTien the suppurative process extends 
into the cramal cavity, any one of several 
comphcations may anse An extra-dural 
abscess may form, ivith resulting evidences 
of increased intracranial pressure In some 
patients, purulent meningitis or thrombo- 
sis of one or more of the large venous si- 
nuses may de\ elop Sudden death may re- 
sult from any of these comphcations 

M'lth perforation of the suppurative 
process through the outer layer of tlie skull, 
an entuely different group of signs and 
siTnptoms develop Perforation through 
the antenor wall of the frontal sinus may 
result in narrowing of the palpebral fissure 
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I IK 3 A >;i>rL-ntliiiK o'-teoni) tlid^ of tlit sqinmoiis 
jHJrtioii of tljL tLinponif fwoi. fofloiufiK n clirooic fms(oi<J 
III": Note llio like mrificlion ‘;(tt\a<linK in nil »li 
rcctions fora coii'siilcmijit. dmnncL IhiowJ tiu pnimry 
focus 


I IK 4 Same case ns in TiKurt 3, sk months 
Inter Almost complete ins oh ement of the entire 
cahTtrium Numerous operations bad been per 
fanned in an nttunpt to check the spread of the 
dinn'e 


there IS a break iti Hit direct coiitimut} of 
the diploe rite councctnc tissue and 
compact bone which constitute the sutures 
m the \ ounK skull act as a temporare bar- 
ncr to the spread of infection In adults, 
this rone of dilTercntialion from the 
surrounding diploe is no longer present, 
thercb} faeormg tlie spread of the infection 
b^ direct contimnU of skull structures 
Osteomyelitis of otitic ongm ma} spread 
into the cah aniiin in\ oh ing first tiic squa- 
mous portion of the temporal bone (Fig 
3), the occipital, panetal, and frontal bones 
being mvoh cd later The disease may ex- 
tend from tlie mastoid along the petrous 
pyramid with resulting infection of this 
structure The nature of the patholog)’’ 
in osteomyelitis of the petrous p}Tamid or 
so-called petrositis, a term first used by 
Profant (21), is dependent upon whether 
or not the petrosa is fully pneumatired 
In the absence of complete pneumatization, 
the infection constitutes a true osteomyeh- 
tis, as occurs in diploic bone m any other 
portion of the skull This has been fully 
described by Eagle ton (22), w'ho states 
that infection may reach the petrous apex 
by way of (a) a retrograde thrombophle- 
bitis of the penlabynnthine veins, (b) 
through the lab}Tinth, or (c) by way of the 


pneumatic cells which surround the laby- 
nnth With pneumatization of the pe- 
trosa, the infection spreads along the mu- 
cous membrane lining the cell walls, and is 
accompanied hi a secondary osteomyelitis 
of the bone trabeculations exacth as oc- 
curs m an ordinary mastoiditis Howeier, 
because of the thinness of the osseous struc- 
tures in the petrous apex, the infection 
readily spreads to the adjacent memnges, 
frequently gn mg nse to a fatal meningitis 
This IS the condition to wEich attention 
has recently been called by Taydor (23), 
Kopetsky' (2-1 and 25), Geynnan and Clark 
(21)), and others 

1 raumatic osteomy elitis of the skull has 
been thoroughly desenbed by"^ Adelstein 
and Court die (15), and ive shall take the 
liberty of quoting freely from their excel- 
lent article According to these authors, 
traumatic osteomyelitis may occur as one 
of three vaneties The first is character- 
ized by a purely local skull defect 
W'hich is surrounded by sclerotic bone 
This sclerosis has been interpreted as the 
result of the inherent protective mechanism 
of the cranial bones to an avirulent type of 
infection The second variety is also a 
locahred type of bone lesion wluch, how- 
ever, lacks the osteosclerosis just described 
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the bones of the vault In many instances 
the inner and outer tables consisting of 
dense cortical bone, appear to be m contact 
with each other with a minimum amount of 
diploe interposed In other mdmduals, 
there is a thick layer of diploe, which in the 
lateral view appears as a coarse stipphng 
of the bone There is no definite relation- 
ship between the presence of this stippling 
and the thickness of the diploe, since a verj' 
thick inner and outer table and a fine di- 
ploic mesh may completely obliterate the 
stipphng produced by the diploe even 
though the bones may be of unusual thick- 
ness Considerable variation may also be 
found in the diploic channels or veins of 
Berchet, as depicted roentgenologically 
There may be a complete absence of such 
channels or they may be numerous and of 
variable size and position They appear 
most commonly as a stellate figure in the 
region of the panetal eminence Since 
these channels are not always visible, the 
roentgenogram does not give a true picture 
of the vasculanty of the bones of the vault 
This IS further indicated by the infrequency 
of vascular channels in the roentgenograms 
of children, when as a matter of fact there 
IS a greater vascularity as compared to 
adults Of considerable practical impor- 
tance are the small areas of translucency 
frequently observ’^ed in various portions of 
the skull, especially along the course of the 
diploic channels These are due to normal 
vascular dilatations and are frequentty re- 
ferred to as venous lakes They deserve 
special consideration since they may simu- 
late a vanety of pathologic lesions encoun- 
^rcd m the skull including osteomyelitis 
One cannot account for the occurrence of 
osteonu ehtis on the basis of the bone struc- 
urc as rei ealcd bj' the roentgen ray, n hicli 
s one to accept the conclusion that the 
important factors in tlie development of 
ns condition are tlic ^ imlence of the in- 
cc ing organism and the resistance of the 


skull is regardei 
nil ns a process similar to ostcc 

Ti, ' ntlicr bones of tlie skcletor 
'^'inie anatomic structures exist in tli 


skuU as are found m the long bones, the 
inner and outer tables corresponding to the 
cortex, while the diploe constitutes the 
marrow of the calvarial bones The di- 
ploic vems are analogous to the venous 
channels, which permeate the marrow cav- 
ity elsewhere m the osseous system De- 
spite this sunilanty there are certam differ- 
ences which exist, and these are reflected 
roentgenologically m the dissimilarity of 
osteomyelitis of the skull as compared to 
the same condition found in other parts of 
the skeleton 

As observed roentgenologically, osteo- 
myehtis of the skuU may be considered 
under two distmct headmgs, (1) the local- 
ized and (2) the spreading type of infection 
These present distmctly different appear- 
ances The differentiation is of the utmost 
importance from a chmcal point of view, 
since the locahzed form does not usually 
endanger hfe whereas the spreadmg type 
cames with it a high mortality 

LOCALIZED OSTEOMYELITIS OF THE SKULL 

The roentgen manifestations of the local- 
ized form can be considered best upon the 
basis of its etiology Since osteomyehtis 
IS most commonly found m assomation 
mth paranasal sinus disease, this should 
receive first consideration Roentgenolo- 
gists are not prone to think of this condi- 
tion m the routine mterpretation of roent- 
genograms of the paranasal sinuses Care- 
ful attention should be given to this pos- 
sible complication smce its detecbon is of 
such clinical importance The rhmologist 
should be forewarned of the presence of 
bone infection so that therapeutic meas- 
ures may be taken to prevent the tragic 
sequelie of a spreading osteomyehtis 

As already stated, the frontal sinuses 
are the ones which most frequently give 
rise to this condition EYudence of bone 
involvement is a common obsen^ation m 
chronic infections of these sinuses Pfahler 
(32), and others, liaYe called attention to 
the increased densitv of the bone surround- 
ing tlie cliromcally infected frontal sinus 
This osteosclerosis is regarded as the end- 
result of a lov grade non-Mnilcnt osteitis 
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due to the rcactioiian' edema If the ex- 
tension IS lliroiigli Die floor of the sinus, 
one iisualh can fed llie lesion iircsentmg 
in the roof of the orbit Jlie orlntal tis- 
sues remain nnalTceted until the periosteum 
IS broken tlirough, after nJnch the\ become 
edematous and swollen Ethmoidal dis- 
ease ma\ perforate into the orbit, nasal 
ca\it}, or extend up into tlie crista galli 
and mvoh e the cribnfonn plate .Sphenoi- 
dal infections sometimes burrow through 
the base of the skull and present m the 
neck as .i retrophan ngeal cellulitis 

Osteonnehlis of the outer table differs 
in its s\ mptomatologi from iinohtmont 
of the inner taiilc of the caKanum Of 
course, there arc ui<iu\ patients in whom 
both t.ibles are affected, and because of 
this there lb certain to be considerable o\er- 
lappuig of ssmiitoms As a nilc, howc\er, 
infectious of the outer table arc associated 
with edema and tenderness soon after the 
onset of the disease, and according to il- 
cnsk^ this edema is much more w idespread 
than the actual area of bone iinohemeiit 
This cxtenial edema and swelling o\cr]}mg 
an area of ostcomjehtis of the skull was 
first desenbed b) I’ott (2')), and has since 
been known as Pott's Pu(T\ I uinor Os- 
tcoiii) chtis of the inner table is usualh not 
associated with edema and tenderness 
recogiiircd extenialb 1 he only consistent 
sjmptoui has been deep scaled intractable 
pain localized to the area of bone iniohe- 
ment 

In spite of all that has been wTiltcn and 
desenbed in an effort to recognize the dis- 
ease early, the clinical diagnosis still re- 
mains uncertain and difficult in the first 
stages of the disease 

OSTCOCrNfSIS IN OSTrOM\ CUTIS 
or THC SKULL 

In most of the cases reported in tlie litera- 
ture, regeneration of the involved bone 
took place in those patients recovering 
from the disease Furstenburg (iO) and 
Wilensky (20) liave contnbuted much to- 
ward our knowdedge of osteogenesis in this 
disease In the stage of repair, a rapid 
multiplication of the connective tissue ele- 


ments takes place at tlie site of the infec- 
tion After a short period of time some of 
the coniicctue tissue cells become differen 
tinted and assume the charactenstics and 
function of mature osteoblasts As a re- 
sult, an interlacing netw’ork of uncalafied 
osteoid tissue is formed, and after calaum 
has permeated this tissue bone trabeculae 
become endent This senes of events was 
described by Furstenburg, who has demon- 
strated bone regeneration in the granula- 
tions arising from the dura and affected 
periosteum Aloshcr and Judd (31) re- 
ceiitl} demonstrated tlie same process in 
tlieir excellent contnbution on the subject 
llieso obscrxations at first seem at \an- 
ance with the cxpenencc of neurosurgeons, 
w ho seldom sec regeneration of bone after 
crnniectonn There is good experimental 
CMdcnce to show that unless ‘‘bone dust” 
or “bone flakes” are allowed to remain at 
tlie operatnc site bone regeneration will 
not take place Infection probably also 
plays a part in the stimulation of the fac- 
tors responsible for bone regeneration, and 
no doubt explains the lack of regeneration 
in sterile craniectomies Accordmg to 
Furstenburg, regeneration starts in the 
center of tlie cranial defect and gradually 
spreads toward tlie penpher}' but seldom 
joins tlie bone at tlie edge of the defect 
Sometimes this process may start m mul- 
tiple small foci, which in appearance closely 
resemble tlie areas of epithehzation seen m 
the skin after multiple pinch grafts (Fig 1) 

ROENTGENOLOGIC CONSIDERATIONS 

From the foregoing considerations it is 
qmte obvious that the anatomy of the 
bones of the skull is of considerable im- 
portance as regards involvement by osteo- 
myelitis The vanous parts of the calva- 
nal bones essential to the pathogenesis of 
osteomyelitis are well depicted m roent- 
genograms of the head The inner and 
outer tables, the diploe, and the xascular 
channels are clearly shown Roentgenog- 
raphy of the skull enables one to appreaate 
the great vanation that exists in these 
structures m normal mdmduals There 
is considerable vanation m the thickness of 
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difficult to detect both roentgenologically 
and clinically, and no doubt usually go un- 
recognized 

A localized osteitis or osteomyelitis of 
otitic origin IS as common as that occurring 
m frontal sinus disease Here again the 
local resistance is such as to prevent the 
infection from gaimng headway m the sur- 
rounding bone The osteosclerosis so com- 
monly observed m the mastoid and around 
the middle ear denotes the frequency of 
this condition The chronic otitic dis- 
charge found m association ivith a diploic 
type of mastoid or persisting after a radical 
mastoidectomy is usually the result of a 
localized osteomyelitis, although it is not 
always recognized as such 

The outstanding example of a localized 
osteomyelitis of otitic ongin is the so-called 
petrositis There are recogmzed two dis- 
tinct \aneties of this condition, one m 
which the infection spreads from the mas- 
toid to the petrous apex by means of a ret- 
rograde thrombophlebitis, and the other 
m which the infection spreads by way of 
pneumatic colls Obviously the latter can 
occur onl) m a pneumatized petrous pjTa- 
imd Both may give nse to suppuration of 
the petrous apex, a condition which is ex- 
cccdingl) serious, frequently resulting m a 
fatal intracranial infection Taylor (23) 
lias adiocated tlie base view as the best 
means of demonstrating a petrositis roent- 
genologically This enables one to com- 
pare the infected with tlie unmvolved side 
As emphasized bv Taylor, the base mow 
should be a part of the routine mastoid ex- 
amination This plate ser\ es for purposes 
of companson inth subsequent roentgeno- 
grams, should petrositis de\ elop or be sus- 
pected In most instances of acute mas- 
toiditis, there mil be noted a definite in- 
creased densiti of the petrous pj ramid on 
the iiuohed side as seen m the base mom 
1 his mai be due to an acute lu pcremia of 
the bone or si\ elhng of the o\ crh mg soft 
parts This appearance is usualh of little 
consequence In the presence of suppura- 
tion of the petrous apex, there is a loss of 
loiie detail and the area becomes less dense 
an more homogeneous in appearance 


than the opposite side WTule our expen- 
ence with petrositis is somewhat Inmted, 
we have found the anteropostenor projec- 
tion of the mastoid most helpful and use it 
routinel}’’ in addition to the base view In 
several mstances, a break m continuity of 
the petrous ndge near the base of the pe- 
trous pyramid, as seen in the anteroposte- 
nor projection, has enabled us to detect a 
petrositis which has subsequent!}’’ been 
confirmed at autopsy In these cases, the 
petrous pyramids were not pneumatized, 
which probably accounts for the fact that 
the osteomyehtis spread toward the pe- 
trous ndge rather than toward the apex 
The metastatic or hematogenous osteo- 
myehtis of the skull may be of either the 
locahzed or spreadmg vanety The chm- 
cal symptoms will usually direct attention 
to the area of the skull mvolved An acute 
inflammatory process of the scalp, when 
associated mth an osteom)’’elitis in some 
other portion of the body, greatly lessens 
the diagnostic difficulties Occasionally 
such a lesion occurs from some less obvious 
focus of infection such as an abscessed 
tooth or infected tonsils Nevertheless, 
the local sigpis and symptoms of osteomye- 
litis of the skull are usually such as to make 
this condition a distinct possibility in the 
differential diagnosis Of particular inter- 
est is the spontaneous area of osteomyelitis 
occurring secondarj’’ to and at some dis- 
tance from a focus of infection elsewhere in 
the head, usually a frontal sinus Unless 
the pnmary' infection is a particularly se- 
vere one, the relationship to the metastatic 
lesion may not be suspected In such 
cases, the new area of involvement is usu- 
ally the result of a thrombophlebitis of the 
diploic channels leading from the affected 
sinus, and m reality constitutes a spreading 
rather than a locahzed form of osteomye- 
litis Such infections are likely to be par- 
ticular!) severe 

As occurs elseuhere in the skeleton, the 
roentgen manifestations of osteomyehtis 
of the skull arc late in making their appear- 
ance Usually the charactenstic changes 
are not apparent from a week to ten da)s 
following the onset of the bone infection 
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the resistance of the fiost lia\ mg been sufTi- 
cient to prc\ent the lesion from spreading 
Tlie thinness of tlic cortev ni this region 
and the intimate contact iMth the under- 
lying diploc raises the question as to 
whether or not such an osteitis is not m 
rcaht) an os(com^cIItIS Chincalh and 
rocntgcnologicalK , tin. distinction cannot 
be made llie point, therefore, is of aca- 
demic mlercsl oiih Of practical signifi- 
cance IS the fact that the oii\ lous and more 
serious form of osleonnelitis Ins its mcep- 
lion 111 jnst such a process 1 he acute 
stage of this locah7ed osteitis or osttonivc- 
litis IS seldom recngiii?cd since the roent- 
gen manifestations arc not marked Ac- 
compaiumg m acute frontal sinusitis, 
there ma) be noted at limes a slight dcniin- 
craIi7atioii of the bone mmiediateh sur- 
rounding the Sinus 'J ins ma\ be the re- 
sult of a disturbance in blood supph due to 
thromliosis of the \csscls which penetrate 
the bone from tlie infected sinus, or iiia) 
indicate tlie onset of an acute oslcom\ ehtis 
The difTercntiation rocntgcnologicalh is 
difficult to make 1 lie clinical manifesta- 
tions arc of iittle aid since m this earlj 
stage one cannot separate the s)mptoms 
due to the sinusitis from those due to bone 
infection 1 he osseous changes ma\ com- 
prise the entire or onl) a small portion of 
the penphery of the sinus Such a local- 
ised osteomyelitis js of rather frequent oc- 
currence The fact that m the vast ina- 
jonty of instances the condition subsides 
without serious consequences speaks well 
for the inherent resistance to infection of 
the bones of the calvanum Unfortu- 
ately, one must wait until a somew'hat 
greater area of involvement is seen upon 
the roentgenogram to be certain of an ex- 
isting ostcom)'ehtis At tlus time, there 
are also usually some external manifesta- 
tions of the eondition Upon the roent- 
genogram, tlie penphery of the sinus be- 
comes ragged, and the rarefaction extends 
for a vanable distance into the surrounding 
bone (Fig 2) WTien the disease is uni- 
lateral, as occurs in the vast majonty of 
instances, a companson of the affected mth 
the umnvolved sinus tends to accentuate 


the changes due to the osteomyehtis and 
renders recognition of the condition less 
difficult Under fa\orable circumstances, 
the disease will remain localized and after a 
tunc will subside, the reparative process 
being indicated bj an increased densit} of 
the bone, tlie extent depending upon the 
area of iiuoheincnt 
The reactive bone changes m osteom}e- 
htis of the frontal sinus may become quite 
marked Skilicni (11) has recently di- 
rected our attention to a complete oblitera- 
tion of the frontal sinus by new bone forma- 
tion under such conditions In these pa 
tients, the frontal sinus upon the roent- 
genogram ina\ lie extremch faint or its 
outline ma} be entirel} lacking, depending 
upon the degree of obliteration Such 
cases arc frequently reported by the roent- 
genologist as showung a lack of develop 
ment of one of the frontal sinuses Oblit- 
erative osteogenesis must be thought of 
when confronted b} an apparent absence 
of one of the frontal sinuses m an adult 
When the roentgenogram shows a large 
unilateral frontal cell which ends abruptly 
m the mid-hiic, one must suspect an oblit- 
crativ c osteitis m the opposite sinus The 
condition is apparently not uncommon, as 
we hav'c obscrv cd it a number of times dur- 
ing the past } ear A detailed historj’- from 
the patient maj or may not reveal evudence 
of prevuous frontal sinus disease In the 
lateral roentgenogram, one ma} at tunes 
detect a sht-hke remnant of the original 
frontal sinus, or exposures made at angles 
somewhat different from the routine tech- 
nic, or made with the Potter-Buck}- dia- 
phragm may ser\-e to vusuahze the famt 
outline of the sinus We hav-e found the 
Waters position, as used for the ma.xillary 
sinuses, particularly v-aluable for this pur- 
pose 

The position of the frontal smuses lends 
Itself to the ready recognition of an osteo- 
myehtis of the surroundmg bone That 
similar infections occur in association with 
the ethmoid, sphenoid, and maxillary sinu- 
ses IS evident from the reported cases of 
spreading osteomyelitis from these sinuses 
The local manifestations, however, are 
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difficult to detect both roentgenologically 
and clinically, and no doubt usually go un- 
recognized 

A localized osteitis or osteomyelitis of 
otitic ongin is as common as that occurring 
in frontal sinus disease Here again the 
local resistance is such as to prevent the 
infection from gaimng headway m the sur- 
rounding bone The osteosclerosis so com- 
monly obsen^ed m the mastoid and around 
the middle ear denotes the frequency of 
this condition The chronic otitic dis- 
charge found m association with a diploic 
tjqie of mastoid or persisting after a radical 
mastoidectomy is usually the result of a 
localized osteomyelitis, although it is not 
always recogmzed as such 

The outstanding example of a localized 
osteomyelitis of otitic ongin is the so-called 
petrositis There arc recognized two dis- 
tinct varieties of tins condition, one in 
which the infection spreads from the mas- 
toid to the petrous apex by means of a ret- 
rograde thrombophlebitis, and the other 
in which the infection spreads by way of 
pneumatic colls Obnously the latter can 
occur only in a pneumatized petrous pjwa- 
mid Both may give nse to suppuration of 
the iietrous apex, a condition which is ex- 
ceedingly senous, frequently resulting m a 
fatal intracranial infection Taylor (23) 
has adiocatcd the base mow as the best 
means of demonstrating a petrositis roent- 
genologicallv This enables one to com- 
pare the infected w itli tlic unmvol\ ed side 
As cnipliasized by Taylor, the base view 
should be a part of the routine mastoid ex- 
amination This plate sem'cs for purposes 
of comparison with subsequent roentgeno- 
grams, should petrositis develop or be sus- 
pected In most instances of acute mas- 
toiditis, there mil be noted a definite in- 
creased density of the petrous pawamid on 
the iniohcd side as seen in the base new 
This inai be due to an acute hyperemia of 
the bone or swelling of the oierhnng soft 
parts Tins appearance is usualK of little 
consequence In the presence of suppura- 
tion of the petrous apex, there is a loss of 
lone detail and tlic area bceomes less dense 
aiK more homogeneous in appearance 


than the opposite side '^Tiile our experi- 
ence Rvith petrositis is somewhat hunted, 
we have found the anteroposterior projec- 
tion of the mastoid most helpful and use it 
routinely in addition to the base anew In 
several instances, a break in continuity of 
the petrous ndge near the base of the pe- 
trous pjnamid, as seen in the anteroposte- 
rior projection, has enabled us to detect a 
petrositis which has subsequently been 
confirmed at autopsy In these cases, the 
petrous pyramids were not pneumatized, 
which probabl)’’ accounts for the fact that 
the osteomyelitis spread tow'ard the pe- 
trous ndge rather than toward the apex 

The metastatic or hematogenous osteo- 
myehtis of the skull may be of either the 
localized or spreading vanety The chm- 
cal symptoms will usually direct attention 
to the area of the skuU involved An acute 
inflammatory process of the scalp, when 
associated mth an osteomyelitis in some 
other portion of the body, greatly lessens 
the diagnostic difficulties Occasionally 
such a lesion occurs from some less obvious 
focus of infection such as an abscessed 
tooth or mfected tonsils Nevertheless, 
the local signs and symptoms of osteomye- 
litis of the skull are usually such as to make 
this condition a distinct possibility in the 
differential diagnosis Of particular mter- 
est IS the spontaneous area of osteomyehtis 
occurring secondary to and at some dis- 
tance from a focus of infection elsewhere m 
the head, usually a frontal sinus Unless 
the pnmary infection is a particularly se- 
vere one, the relationship to the metastatic 
lesion may not be suspected In such 
cases, the new area of involvement is usu- 
ally the result of a thrombophlebitis of the 
diploic channels leading from the affected 
sinus, and in reahtv constitutes a spreading 
rather than a localized form of osteomye- 
litis Such infections are likelj^ to be par- 
ticularlv severe 

As occurs elsewhere m the skeleton, the 
roentgen manifestations of osteomvehtis 
of the skull are late in making their appear- 
ance Usuallv the charactenstic changes 
are not apparent from a week to ten days 
followang the onset of the bone infection 
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\ iicgatuc roeiilgenograni wiUiin Ihis (mu 
docs not therefore exclude an osteotnythtis 
J lie condition ina\ start as a small area of 
rarefaction nliich ma\ he dinicnlt or im- 
possible to distinguish from a \cnous lake 
A knowledge of the Instore and of the loca- 
tion of the external mamfcslations is es 
sential if om is not to oeerlook or fail to 
appreciate the sigmficanee of such a small 
radiolucent aaxi At other times the 
earliest eMdenec ina\ he a small area of 
slight demine rahration which lilenels mi- 
perceptihh with the surrounding bone 
The radiologist must ha\e o-^teom\eht^s 
in mind if he is to detect and recogm/e such 
a slight alteration in bone elensite Hut it 
IS .it this stage that recognition is of most 
importaiie'e since the diagnosis from the 
ehmeal point of \ lew is iisti.ilh not definite 
Later, when the small rarefaction has m 
crexased considerable in si/e or the slightle 
demincrahred irca has assumed a moth- 
eaten appearance (Fig 1), the diagnosis is 
usiialle no longer m doubt <uid the roentgen 
examination screes merely to graphiealh 
record the sc\erit\ and extent of the lesion 
In the jiiirch loeali/ed fonn of metastatic 
osteoiin ehtis, the infection show s little tend 
enct to sprc.ad bcjoiid the confines of the 
pninare ineohemcnt Complete absorp 
tioii of bone ma\ or niav not occur Usu 
alh, \anous sired, irregular, and dense sc 
qucstrai stud the atTcctcd area w Inch merges 
gradimllywith the surrounding nonnal bone 
Healing occurs b\ bone regeneration 
which fills m the defects resulting from os- 
seous destruction The area takes on an 
increased density which is quite irregular 
m appearance If the infected bone has 
been removed surgically a pcnnaiient cra- 
nial defect will remain unless the area of in- 
vohement is ver)^ small or unless bone 
chips arc left m tlie area to initiate osteo- 
blastic activity The edges of such defects 
are usually smooth and rounded, present- 
ing the appearance of normal bone In- 
creased density of the edge of the cranial 
defect does not occur unless such edges 
have been the site of an osteomyelitis 
Under traumatic osteomyelitis must be 
considered those infections occurring inci- 


dent to mjunes of the head and those fol- 
lowing \.irious surgical procedures upon 
the cahanum These are not common 
tatiscs of osteomyelitis of the skull, since 
mjunes se\ere enough to damage the skull 
usuilh rccene prompt surgical treatment 
m which propln lactic measures against m- 
feetion arc used and because cranial sur- 
gerj IS performed under aseptic conditions 
Vcvcrthelcss, osseous infections do occa- 
sionally occur and these arc usualh of the 
localircd \ anet\ Spreading osteomyelitis 
seldom results from a fractme of the skull, 
for the same reason that bone mfeebon 
comjihcatmg fractures of the long bones 
usuall} remains localized The fracture 
semes to decompress the bone, and the m 
fectioii, taking the path of least resistance, 
escapes to the soft tissues 

In traumatic osteoin}chtis the bone 
changes present the same appearance roent 
gcnologicalh as has been previouslj de 
senbed The edges of the fracture or 
eramotomi wound become slightly rare- 
fied, irregular and less distinct At this 
stage, it maj be difficult or impossible to 
differentiate the appearance of an early os- 
teom\chtis from tlie localized deminerali- 
zation of bone which normally occurs 
under such conditions Careful correla- 
tion with the patient’s clinical mamfesta- 
tions is essential for proper interpretation 
As the infection progresses, small pm point 
foci of rarefaction extend for a \anable dis- 
tance into the surrounding bone Oppor- 
tumt} for the wound discharges to escape 
wall usually pre\cnt tlie infection from 
spreading With subsidence of the infec- 
tion, the areas of mvohement increase m 
dcnsitA and ma} stand out m sharp con- 
trast to the neighbonng bone Ver}’^ little 
if any osseous regeneration occurs beyond 
the edges of a craniectomy opemng Frac- 
ture lines and osteoplastic flaps ossify, as 
normally occurs m the absence of infection 

SPREADING OSTEOMA ELITIS OF THE SKULL 

The spreading type of osteomyehtis is 
the same pathologically and roentgenologi- 
cally, regardless of whether the infection 
proceeds from a focus in the paranasal si- 
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Fig T Same case as m Figure 4 sl\ months later 
The infection has practically subsided There is non 
c\tensl^e new bone formation throughout the skull 
producing a marked irrcgulantj in contour and an m 
crease in density (This case is to be reported by 
Dr O C Hirst) 


Fig 0 Spreading osteomychtis along the di- 
ploic channels Extensi\e osteomyehtis of the 
frontal bone foUomng acute frontal sinus disease 
Numerous small areas of rarefaction are clearly 
shown along the diploic channels extending as 
far back as the occipital bone Complete re 
covery under consen'atii e treatment 


nuses or mastoid, or whether it is metastatic 
or traumatic m origin It does, however, 
present a distmctlj different picture from 
that seen in the localized form Dissemi- 
nation may occur in one of two ways, either 
b)' contmuit) or way of the diploic 
cliannels WTten the infection spreads by 
contmuit} , the involved area mil be found 
studded b\ minute foci of rarefaction, the 
appearance being quite charactenstic The 
rate of progression of this type of infection 
is not len rapid Again it must be re- 
membered that the infection has ad\ anced 
for some distance be} ond the visible point 
of in\ oh eincnt as detected upon the roent- 
genogram As the condition progresses, 
the small points of rarefaction enlarge and 
coalesce giving the involved area a char- 
acteristic moth-eaten appearance The 
area, depnv cd of its blood supply, becomes 
studded with small irregular and rather 
dense sequestra. Always in advance of 
the spreading lesion is to bv found the siev e- 
hke zone of rarefaction (Fig 3) Such a 
lesion will usualh continue to spread until 
surgical drainage is established This is 
not alwavs successful in checking the con- 
t ition. and the lesion mav continue to 


spread until the entire calvarium is in- 
v'^olv’^ed (Fig 4), or death ensues as a result 
of toxemia, meningeal or cerebral compli- 
cations In cases in which the infection is 
successfully combated, the zonal area of 
irregular rarefaction disappears, bone re- 
generation takes place between the seques- 
trse, and ev'entually the osseous continuity 
IS restored However, there remains an 
irregulanty both m contour and density to 
mark the site of the infection (Fig 5) 

In the second t}pe of spread, there is also 
a charactenstic appearance upon the roent- 
genogram The progression m this in- 
stance IS along the diploic channels or the 
veins of Bcrchet, and the dissemination 
occurs more rapidly than m the spread by 
contmuit} Early m such a case, there 
mil be noted small areas of rarefaction 
along the course of the diploic channels 
Thev have somewhat the appearance of 
V cnous lakes but are usually smaller in size 
and follow tlic vascular pathvva}s more 
closely Furthermore, companson vvatli 
prevnous roentgenograms when available 
show them to be of recent ongm Tlie 
bone betvv ecn the v enous channels appears 
to be cntirelv normal One may not recog- 
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ni7t this apiicarancc as a maiufcstation of 
a spreading osleoni)cIilis unless the condi- 
tion IS fairl} marked However, m subse- 
quent examinations when the infectious 
foci ha\c become larger, the nature of the 
condition is readih rceogni 7 ed (Fig b) 
1 hese small areas of iinoKciiicnt nia\ sub 
sequenth sent as foti from which larger 
areas mu} become ifTiticd, although the 
infection ina\ remain furh well localized 
along the \tins of Ikreliel As Ins been 
prenioush recorded, osteoiinelitis tends 
to spread upward toward the \erte\ 1 his 
IS well illustrated in those infections spread- 
ing along the diploic channels (1 ig (>) 
When the eondilioii responds fa\onbl\ 
to therapx the areas of rarefaction along 
the xenons ehatniels gradtialix disappear 
and exeiitn illx the bone re turns to normal 
Icaxing no trace of the prexioiis infection 
When the afTected areas are fairlx large 
bone regeneration occurs, producing the 
same irregularitx in contour and densitx 
as prexiousix described 

Occasioinllx an isolated area of osleo 
inxeltlis makes its appearance quite remote 
from the pnmarx focus without apparent 
nix olx ciiient of the iiiterx ening bone The 
infection in such instances usuall) spreads 
bx wax of the X cnoiis channels the sccond- 
arj focus resulting from an infected throm- 
bophlebitis The roentgen characteristics 
of the sccondarx lesion arc llie same as 
those alrcad} desenbed 

In the well established case of spreading 
ostcomjclitis it is extremely difficult from 
the roentgenogram to know precisely the 
pathologic changes which are taking place 
When the inxolx'cd area becomes exten- 
six'cly moth-eaten in appearance, one can- 
not be certain xvhether the irregularly 
shaped particles of bone represent seques- 
trrr. nr xiablc portions of osseous tissue 
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cnce IS not suffiaent to permit of its evalua- 
tion as a therapeutic agent in this disease 
It was employed in one of the severest 
cases of osteomyelitis of the skull that we 
have ever encountered This patient is 
making a remarkable recovery, whether 
because or in spite of roentgen therapy 
cannot be stated The modem trend to- 
day IS ton ard the treatment of all vaneties 
of mflammator}^ lesions by roentgen irra- 
diation, and it IS entirely possible that this 
form of therap) may have much to offer 
m osteomyelitis whether it involves the 
skull or other portions of the skeleton 


SUMMAR\ 

(1) It has seemed desirable to record 
and emphasize the roentgen mamfestations 
of osteomyelitis of the skull, since this 
phase of the subject has received but scant 
attention 

(2) A r^sumd is gi\en of the modern 
concepts of the etiolog)', patholog}% and 
clinical aspects of the condition, since a 
knowledge of these is essential to a full 
appreciation of the roentgenologic mani- 
festations 

(3) Rocntgenologically, tliere is recog- 
mzed two distinct forms of the disease, a 
localized and a spreading \ anety 

(4) The roentgen appearance of these 
\ ancties are described on the basis of their 
etiolog}' The condition may be secondar}' 
to paranasal sinusitis or mastoid disease, 
or may be metastatic or traumatic in ongm 

(.5) The limitations of the roentgen e\- 
aminatioii are discussed 

(()) Roentgen therapj is suggested as 
an adjunct to the modem method of treat- 
nient of osteomj. clitis of the skull 
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T ' HIS imposing name meaning ‘ subsi- 
dence or smkmg-in of a joint," was 
suggested b\ P j Vtrrall (I), of Lon- 
don m 1020, for a peculiar condition of the 
pehis which was first described b\ Otto, m 
1S24 fhe chanetcnstic feature is an in- 
Irapchnc protrusion of llic acetabulum and 
the head of the femur 
One of the earliest articles m tins coun- 
tr) was wntten b) PJtihp Lew in (2), m 
1024, who reported a case tinder the title of 
‘ Ostco-arthntic I’rotnision of the Aceta- 
bulum '* Pnor to this, IS cases had been 
reported Pomcrau? (S), m 1012, using 
the name "Intrapchnc Protrusion of the 
Acetabulum (Otto Pchns),’’ gi\cs an ex- 
tensive renew of Uic literature, slating 
that 70 cases Jiad been prenous!) reported 
and adding six of Ins own Cary and 
Barnard (4) report two cases, stating that 
the) prefer the name "arthrokatadjsis," as 
It more accnratcl)^ desenbes the condition 
An additional case is reported by Reed (5) 
m July, 1933 Walter Mercer (0) m liis 
textbook, “Orthopedic Surger}'," desenbes 
a case by the same title m his chapter on 
chronic arthntis Schaap (7), Golding (S), 
and Gellman (0) each report a senes of 
cases dunng 1034 

The condition is charactenzed by a pro- 
trusion of tile acetabulum into the pelns 
and a narrowing of the joint space This is 
apparently tlie end-result of a localized de- 

Report mad before the Chicago Ortho- 
pedic Society, March 12, 1934 


structn e process m the liip jomt affecting 
essentially the acetabulum, resulting in 
soflcumg and ihmnmg of its wall The de- 
fomiily is cndcntly the result of w'eight- 
bcanng and muscle pressure, the femoral 
head, pressing against the weakened aceta- 
bular floor, literal!) bores its way into the 
pehas The great trocliantcr approaches, 
and finally may impinge against the ihum, 
w'hilc the lesser trochanter comes closer to- 
ward the ischium The hip joint is thus 
markedly deepened, its motion restneted, 
and the cxtrcmit) shortened 

This 3 icldmgof the acetabulum may per- 
haps be considered analogous to the condi- 
tion sometimes seen m chronic arthntis of 
the knee joint, m w hicli tlie inner tibial con- 
dyle becomes depressed by the pressure of 
the overljang inner femoral condyle 
This is not a specific disease The etio- 
logic factors in the cases reported m the 
literature have been quite vanable, mclud- 
mg osteo-arthntis, gout, gonorrhea, syph- 
ihs, tuberculosis, trauma, and endoerme 
disturbances In a personal communica- 
tion, Mercer tells us that he believes the 
case he desenbed was due to toxins of the 
tubercle bacillus, te, Poacet’s disease 
Pomeranz suggests that it may be an 
"atypical but essentially non-specific ar- 
thritis of the hip jomt ' 

Schaap behei'es that some of these cases 
may be asenbed to a congemtal anomaly m 
which the acetabular canty is too deep 
The condition has been seen most often 
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in middle-aged females, and, m the major- 
ity of the reported cases, umlateral The 
symptoms are those of a progressive chrome 


regular with the aid of nuneral oil Several 
teeth were rmssing but the remammg ones 
were negative clmically and roentgeuologi- 



Fig 1 Case 1 D S aged 55 years showing bilateral arthrokatadysis 
The acetabula are definitelj thinned while the sphencal shape of the femoral 
heads is preserved Some hypertrophic change is seen in the head of the right 
femur 


arthntis, and the roentgenograms are char- 
acteristic, ret eahng a deepemng of the 
acetabulum, mth tliinnmg of the medial and 
intenor wall, considerable cbumation, and 
narrowing of tlie joint space due to absorp- 
tion of cartilage 

Consert atit e treatment wnth diathermy, 
radiant heat, massage, trachon, and salicy- 
lates mav gite stmptomatic relief, and 
occasional!) plaster spica casts or braces 
ina) be used If pain and disability persist 
despite these measures, arthroplasty or 
arthrodesis mat be performed m properly 
selected cases 

CtSr REPORTS 

Case 1 Mrs D vS , a housewafe, aged 
5 1 , wadowed, was seen on July 20, 1011, 
complaining of generalized joint pains and 
slifTncss of two tears’ duration, intoltang 
espcciallt the hips and knees The s)mp- 
tonis were worse in tlie niomiiig and were 
ated before rain The bow els w ere 


cally The tonsils had been removed one 
and one-half years previously without mflu- 
enemg the jomt sjanptoms There was no 
stor)-- of sinus infection or gall-bladder dis- 
ease The patient had not lost any weight 
She had gone through the menopause at 
the age of forty-eight 

She had had mineral baths, mud baths, 
colomc irrigations, diathermy, massage, 
fever treatment, and twelve injecbons of 
vaccine wntliout relief 

The patient w^as able to w^alk but a few 
short steps and that with considerable diffi- 
culty It w as also \ erj" difficult for her to 
roll over wffien placed on the examimng 
table The essential findings were a 
marked limitation of motion in both hips, 
being w orse on the nght side Flevion and 
extension were present to a shght degree, 
but rotation and abduction could not be 
performed There were bilateral contrac- 
tures of the knees (at 170°) with effusion 
The hands were U-picalh arthntic The 
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general physical examination was other- Tlie Kahn test was negative Roentgeno 
nise essentially negative except for a mod- grams of the hips (Fig 1) showed d^mte 


V 


1 IK U Casi J M W nRid 71 ji.'ir'! arlhrokatad)‘>;i'! of ihc left hip The 
iiitripiKic ptolrii^ton of tin. hnil of iht ftiiiiir ii •iLtii distiiicll) (a) with the 
Rn-it trochaiuir approachiiiK tin ilium (b) bhinton s line is dcfinilLl) broken 
and (() till lesser troclmiuir is iibo\t the keel of the ischium 






Cflsc 3 B R agcd59>Tar? bilateral arthrokatadj'sis more marked 
on the left side Note the peculiar hj^pertrophic changes of the left acetabulum 
and femoral head 

erate degree of pyorrhea Urinalysis, blood bilateral a^rokatad3^sis The roentgm 
wuBt and blood chemistr)^ were normal report reads Bilateral mtrapelvic acetab- 
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ITg 4 Tig 5 

1 )g 4 Ca';c 4 CM aged 45 > cars artlirokalad>-sis as the end result of Ncissenan arthritis 
I ig 5 Case 5 The charactcnslic bulging of the acetabulum is seen the patient was 3S jears of age 
In this ease howeter there is marked sclerosis and thickening of the acetabular floor as compared with the 
preceding eases There is also some hjpcrtropluc change invohmg the ischial spine which maj be callus 
formation following an acetabular fracture 


ula Bilateral arthritis with evtreme 
iiarroiMng of the joint spaces and con- 
densing bone reaction Spur formation, 
nght ” 

The patient was in the Michael Reese 
Hospital from Juh 21), HHl to Aug b, 
I'HJ, where she received niassne doses of 
sahcilatcs and mtensne physical therapj, 
coiisisung of diatliennv radiant heat, and 
massage The stiffness of the hips was 
markeclh improtcd but some of the pam 
and suellmg of the knees persisted On 
discharge froin the hospital the patient’s 
g.ait w as defimteU impro\ cd 

Case 2 M w, a housewife, aged 71 
was seen m Mandel Clime Mithacl Reese 
Hospii il on Vug 12, HH2 She com- 
pl mud of pam m the left hiji and knee for 


si\ years, becoming progressia elj more 
se\ore She stated that fifteen j'ears ago 
she had fallen doum sea eral stone steps and 
injured the left hip and knee region w^hich 
was discolored for two months The hip 
w as painful for some time, but the patient 
w as nea er confined to bed After liiis slie 
felt well up to si\ years ago when she no- 
ticed a gradual onset of pain m the left hip 
on walking This became progrcssiaely 
more sea ere, so that for the preauous two 
a cars she w alked w ith the aid of crutches in 
order to relica c the painful hip from weight- 
bearing 1 he pam seemed w orse in raim 
weather Radiant heat tlierapa gaactem- 
porar\i relief Recently she began to liaa c 
pain m the left knee and m botli amis from 
the shoulders dow n The patient w as com- 
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1 IK 0 CiiH ■ Snmc patiiiil n>tslm«ii in I ig r> 
po'-t-optmtuc KfKntKinoKntii ■^liottiiiK rcst-cliou 
of iinrKiiial osttoplij tc. from the head at (lie femur 


plcUh cdcnlulonb J lie throat was nega- 
li%e 1 lie iiowcls were constipated 

I he essential findings on examination 
were a 10° flexion dcfomiit) of the -ifTcctcd 
hip, with pniii on attempted passu c exten- 
sion There was tendeniess o\ or tlie great 
trochanter and o\cr Uie left sacro-iliac 
joint The Fabere sign wasstronglj posi- 
ti\e, tlicre being marked limitation of ab- 
duction and rotation The left lower ex- 
tremity was 2 cm shorter than its fellow 
The knees and shoulders revealed a moder- 
ate amount of crepitus but had a good pain- 
less range of motion 

The roentgenograms (Fig 2) showed a 
definite picture of artlirokatadysis of the 
left hip joint and an ostco-arthntis of the 
nght The roentgenologist’s impression 
was that of an old central fracture of the 
left acetabulum 

Case 3 B R , a housewife, aged 59, ap- 
plied for orthopedic treatment at hlandel 
Clmic on Oct 25, 1931 Her chief com- 
plaint was pain over the lateral aspect of 
the left thigh of ten years’ duration This 
was associated with stiffness of the left hip 


She also noted pain in the left Icnee and 
nght thigh, W'orse on change of weather 
1 w'o years prexnously an attack of arthritis 
iin olnng the left hip had been relieved by 
physical thcrapj 

The teeth were all absent The tonsils 
were atrophic The patient had chronic 
constipation mth a storj' suggesting chole- 
cjslitis She had had an essential hyper- 
tension for some time, her blood pressure 
at this time was 190/110 

Examination revealed an obese female, 
limping to protect the left hip The lum- 
bar lordosis w as exaggerated, and there was 
spasm of all of the muscles about the left 
hip There was a 20° flexion contracture 
of the hip, and a range of flexion of from 
100° to 13,5° Abduction was fair but no 
adduction or rotation was present 
Roentgenograms reicaled bilateral ar- 
throkatadjsis watb extensne hjpertrophic 
changes involving the left hip 
Treatment consisted of radiant heat, 
diathomiv, and massage, together wnth the 
usual palliatu c medication and weekly in- 
jections of Crowe's poI}\aIent xaccine 
Little change was noted under this 
rtgime, the patient continuing wnth some 
coniplamts throughout 1932 In Apnl, 
1933, however, she reported her pain as 
much diminished and was adxnsed to con- 
tinue w ith physiotherapx 

Case 4 C hi , a male, aged 45, de- 
veloped an acute destructii c arthntis of the 
nght hip m Apnl, 1929, about five weeks 
after the onset of an acute Neissenan ure- 
thntis Treatment consisted of traction, 
follow'cd by immobilization in a double 
plaster of Pans spica Phj^sical therapy 
was begun tiro months later, but the joint 
gradually stiffened so that only a shght de- 
gree of motion remained In March, 1933, 
measurement rex'ealed one-half mch of 
shortening of the nght lower extremity, 
and roentgenograms showed definite mtra- 
pelvic protrusion The patient bad, how- 
ever, very little disability and walked with 
a shght painless hmp 

Case 5 J S , a male, aged 3S, was seen 
at the outpatient orthopedic clmic of the 
Cook County Hospital m March, 1935 
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About one year previously, he had injured 
his left hip m making a qmck leap fom^ard 
to avoid bemg struck by a truck He had 
never been bedridden, but complamed of 
persistent pam in the grom which radiated 
down the thigh antenorly to the knee, be- 
coming gradually worse 

Exammation revealed a good range of 
anteropostenor motion in the hip jomt, but 
pain on attempted abduction The roent- 
genogram showed sclerosis and mtrapelnc 
protrusion of the acetabulum and hyper- 
trophic changes m the femoral head and 
acetabulum 

Consenmtive measures of phj'Bical ther- 
apy and salicylates failed to give him rehef 
from pain A modified arthroplasty was 
performed on March 24, 1935 Through a 
straight antero-lateral incision, a muscle- 
sphttmg exposure of the head and neck 
was accomplished The excrescences of the 
margin of the head of the femur were 
chiselled off The patient made an un- 
eientful recovery, and was discharged 
walkmg mth crutches withm two weeks 
from the date of operation He has been 
observed m the outpatient chmc five weeks 
from the day of operation with a normal 
range of pamless mobon 


CONCLUSIONS 

1 Arthrokatadysis, or "sinking m of a 
jomt,” describes accurately the condibon 
known as Otto pelns, or intrapelnc pro- 
trusion of the acetabulum 

2 It IS not a disease enbty, but is a 
structural deformity due to a locahzed 
malacia of the acetabular floor 

3 Five cases are reported 
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1 IP (> Cast'; S,mit fiiticiit asslioun in I ip "i 
post optratm Hotiupiiiopniii shoHinp riscciion 
of nnrpm it ostcoptij tcs from tlit In ad of tht femur 


pItUh edentulous I he throit was nega- 
tut The bowels were constipated 

1 he cbsential findings on esamiimtion 
were a dO® flexion dcfomnti of the afTcctcd 
Inp, with pain on attempted passne exten- 
sion riierc was tenderness over the great 
troehanUr and oxer the left sacroiliac 
joint 1 he Faberc sign was strongl)' posi- 
tix’o, there being marked limitation of ab- 
duction and rotation Tlic left lower ex- 
tremity was 2 cm shorter than its fellow 
The knees and shoulders rex calcd a moder- 
ate amount of crepitus but had a good pain- 
less range of motion 

The roentgenograms (Fig 2) shoxved a 
definite picture of arthrokatadysis of the 
left hip joint and an ostco-arthntis of the 
nght The roentgenologist’s impression 
xvas that of an old central fracture of the 
left acetabulum 

Case 3 B R , a housewnfe, aged ap- 
phed for orthopedic treatment at Mandel 
dime on Oct 25. 1931 Her chief com- 
plaint xvas pain ox'^er the lateral aspect of 
the left thigh of ten years’ duration This 
was associated with stiffness of the left hip 


Slic also noted pain in the left knee and 
nght thigh, worse on change of xveather 
Two jears prcxaously an attack of arthntis 
inxolxang the left hip had been relieved by 
phj-sical therapy 

I'hc teeth were all absent The tonsils 
were atrophic The patient had chronic 
constipation with a stoi^ suggesting chole- 
cjstitis Slie had had an essential hj'per- 
teiision for some time, her blood pressure 
at this time was 190/110 
Examination rexealed an obese female, 
limping to protect the left hip The lum- 
iiar lordosis was exaggerated, and there xvas 
spasm of all of the muscles about the left 
hip There was a 20° flexion contracture 
of the hip, and a range of flexion of from 
100° to 135° Abduction was fair but no 
adduction or rotation was present 
Roentgenograms rexealed bilateral ar- 
throkatadx sis with extensixe fixpertrophic 
changes inxolxmg the left hip 
Treatment consisted of radiant heat, 
diathenny, and massage, together wath the 
usual palliatixe medication and weeklj’’ m- 
jcctions of Crowe’s polx*xalent xaceme 
Little change was noted under this 
regime, the patient continuing wnth some 
complaints tliroughout 1912 In April, 
1911, how oxer, she reported her pam as 
much diminished and was adxased to con- 
tinue with phx'Siotlicrap} 

Case 4 C AI , a male, aged 45 de- 
x'clopcd an acute dcstructix c arthntis of the 
nght hip m Apnl, 1929, about fixe weeks 
after the onset of an acute Xeissenan ure- 
tlintis Treatment consisted of tracbon, 
followed by immobilization in a double 
plaster of Pans spica Phjsical therapy 
XX as begun txvo months later, but the joint 
gradually sbffened so that onlx a shght de- 
gree of motion remained In March, 1933, 
measurement rex'ealed one-half inch of 
shortening of the nght lower extremity, 
and roentgenograms shoxved definite mtra- 
pelxnc protrusion The patient had, hoxv- 
ever, x’^erj^ httle disability and xvalked xvith 
a shght painless hmp 

Case 5 J S , a male, aged 38, xvas seen 
at the outpabent orthopedic clinic of the 
Cook County Hospital m March, 1935 
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ihum This hppmg is also seen m four 
places on the right side and noticeably on 
both sides of the lumbar vertebrEe 

A There is a shght amount of hppmg on 
the upper border of the body of the five 
lumbar vertebrse, and on the lower borders 
of the lower four lumbar vertebra 

A That hppmg is a deposit of calaum, 
due to and the direct result of a general- 
ized, or systemic infection in the body of 
the individual of whom these roentgeno- 
grams were made 

A In Exhibit D, I see a lateral mew of 
the foot of an adult human It is a prettj'- 
good sized foot and there appears to be no 
decided departure from normal 

A Exhibit E shows an adult human foot, 
the film made from above downward This 
shows an abnormahty of the outer sesa- 
moid bone under the great toe 

A Probably this abnormahty of outhne 
IS due to the same cause as the deposits on 
the bodies of the vertebrje, if this film was 
made from the same individual 

A There is an excessive calcific or bonv 
outgronth on the sesamoid bone, making it 
much broader andmore angular than normal 
A There is also some hppmg of the 
edges ol the external cuneiform bone, indi- 
cating that this deposit or series of deposits 
is a generalized condition, appearing as it 
does on the back bones, the pelvis, and the 
foot This film also shous some deposit on 
the ankle or shm bone 

A This IS marked “Exhibit F ” Yes, it 
shows some of the same sort of deposit as 
do the other bones 

d In speaking of a generalized condi- 
tion, I mean that it is a condition found in 
^anous parts of the body, as far as these 
films show 

1 Yes, probabh cicrj bone in this m- 
diiidinl s bodv has some of this same kind 
of deposit, upon or within it 

1 1 would sai that the nature of this 
generalized condition in simple terms, is 
what is coininonh called rheumatism or a 
riuuniatic condition 

I The deposit is made of a material 
which looks like bone It is not true bone 
but It looks hke hone It has not the fine 


structure of bone but is bmlt up of thm la}’-- 
ers of calcium It is harder than bone, will 
chip and break like bone 

A No, these x-ray films show no bones 
which have been fractured by external 
violence, except that m the film which 
shows the coceyx 

A The condition of the coccyx may be 
due to its hanng been fractured 

Q Can you teU, assunnng that these 
x-ray pictures of the foot were taken just a 
few days ago, and the pictures of the back- 
bone and the pelvis. Exhibits A, B, and C, 
were taken m May, 1923, of a woman about 
thirty years of age, an opera singer, opera 
singer for several years, and by “several 
years’’ I mean at least nine or ten years or 
some thin g hke that, and she was in an auto- 
mobile collision inth an electric street car in 
August, 1922, about a year and a half ago — 
about two and one-half years almost, down 
on her hands and knees on the bottom of a 
machme, in the back part of an automobile 
which had had a collision with a street car, 
a pretty severe colhsion, but the machme 
was not tipped oier, and she was not 
thrown out , she remained on her hands and 
her knees on the floor of the car, and the 
automobile ran 75 or 100 or 150 feet and 
went into a wnndow, stopped right side up, 
and she was dazed and unconscious for a 
little W’hile, and thej’' took her in another 
machme and went over to the hospital, and 
she became rational, called for her hus- 
band before she w^ent to the hospital, and 
ivhen she got in the hospital she ivas exam- 
ined by a surgeon of the hospital , he was a 
graduate physician senior interne at the 
time, he hai mg graduated about a year be- 
fore in his profession , he w ent over her and 
made an examination of her, and found no 
fractures, her husband was in the hospital 
and she went into the same room witli her 
husband and stai cd there m that same 
room inth her husband, with him about 
file da\s and then she left the hospital 
The first dai she w as up, sitting in a chair, a 
wheel chair, one dai she w'alked into the 
la\ator\', toilet room of tlie hospital, witli- 
ont any assistance, and in fiee or six dajs 
she rode home in a machme, her bowels 



SOME LAWSUITS I HAVE MET AND SOME OF THE LESSONS 
TO BE LEARNED FROM THEM' 

(1 UIRD InSTAI I MI NT) 

/iv I S 1 ROST LER, M D , F A C R , F A C P , a,cago 


TIir\ I'AIU rOR AN 01 I) ObTro-ARTHRlTIS 

^PHIS w.is an instance of a noinan occu- 
pant of a rapidh speeding automobile 
which ran into a street car tliat had llic 
right of WAN and N\as crossing a hoiilcNard 
Suit was filed against the toqjoration oper- 
ating the street c ir 1 he writer was called 
b\ the defendant to testify as an expert 
witness Ihe Inal occurred in before 
a jur\ of aeerage inlelhgene'c 
\\ hile there nniN ha\ e lx.en some ques- 
tion IS to the liabilitN there was no ques- 
tion as regards ilic injur}— she certamlN 
was not injured 

After ([iialifN ing me as an expert in roent- 
genologN , direct exaiinnation was begun bx 
defendant’s attoriic} Ihc questions arc 
omitted, Iiut niaj be inferred from the 
answers 

d liie film marked '‘Phmtiflf s exinbit 
A," winch I hold m nn hands, is a roent- 
genogram or x-raj film of a human thorax 
(cxccfit the upper portion) and a part of the 
abdomen Jhc lower nine dorsal Ncrlc- 
bra' arc nonnal. or nearly so, in outline and 
form, except that tlic lower four of them 
liANC what we call osteophytes at the angles 
of the bodies 

] The mtervcrtcbral discs arc the soft 
cartilage portions of the spinal column 
which render it flexible These are cush- 
ions between the bodies of tlie bones 

A Osteophytes are the result of more or 
less constant inflammation, usually m some 
other part of the body They are made up 
of bony or calcific deposits upon the angles 
of these bones In tins film they are on four 
Ncrtcbrce There are similar exostoses or 

' The Editor desires to state that the questions and 
answers herein arc transcriptions of court reporter’s 
notes and have to be pnnted m form as received 
without normal punctualion or phrasing As pnnted 
ihej serve to sliow the nature of court testimony 
although they do violence to grammatical rules 


bonx or calcific deposits on several of the 
nbs 

/I I also note tliat tlie heart is someNvhat 
enlarged to the nght and left m that por- 
tion called the ventricles This enlarge- 
ment IS probably due to the same cause, 
that IS, a long-standing cliromc disease 
A 1 here arc also some calcific deposits 
111 the lungs These are calcified glands, 
which arc probabl} the result of earl) child- 
hood disease 

A The film marked "Exhibit B” is exa- 
dcnlly a roentgenogram of the thorax, 
show mg a diagonal x lew of an adult female 
In the bodies of the x'crtebra? m this film, 
till, ostcophj tes or calcific deposits show 
much more clearly, because xxe see the an- 
terior or front surface of the bodies of these 
bones The angle is probablx exaggerated 
m this X lew , and the deposits shoxx' some- 
XX hat larger than they really are Nor- 
mally tlie outline is slightly rounded, and 
these places m tins film are angular and 
sharp 1 he so called angle of the bodies of 
the xertebraj is increased by the deposits 
1 I can see this deposit on the bodies of 
five X ertebraj in this film 
/I No, there is nothing abnormal about 
the height of the bodies of the x^ertebrte 
A I mean xvlial is ordmanly knoivn as 
lipping That is a term used by those xrho 
handle these roentgenograms and make di- 
agnoses from them— x-ra}’ speciahsts 
A Lipping, or increase in the angles of 
the bodies of the vertebrse, is present m fix’-e 
of them It is on the upper angles of some 
of them and on the loxver angles of all the 
upper four lumbar vertebrie as xvell as on 
the last or txx'elfth dorsal 
A Exhibit C show's the lumbar verte- 
brse, the coccy\, sacrum, and part of the 
pelxnc bones, the ihi The coccyx is appar- 
ently tilted slightly to one side There is 
hpping at the junction of the sacrum and 
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ilium This lipping is also seen m four 
places on the nght side and noticeably on 
both sides of the lumbar vertebree 

A There is a slight amount of hppmg on 
the upper border of the body of the five 
lumbar vertebrae, and on tlie lower borders 
of tlie lower four lumbar vertebrae 

A That hppmg is a deposit of calcium, 
due to and the direct result of a general- 
ized, or systemic infection m the body of 
the indiindual of whom these roentgeno- 
grams were made 

A In Evliibit D, I see a lateral view of 
the foot of an adult human It is a pretty 
good sized foot and there appears to be no 
decided departure from normal 

A Exhibit E shows an adult human foot, 
the film made from above downward Tins 
shows an abnormality of the outer sesa- 
moid bone under the great toe 

4 Probably this abnormality of outhne 
IS due to the same cause as the deposits on 
the bodies of the vertebrae, if this film was 
made from the same mdmdual 

4 There is an excessive calcific or bonv 
outgrowth on tlie sesamoid bone, making it 
much broader andmoreangularthannormal 
A There is also some lipping of the 
edges ol the external cuneiform bone, indi- 
cating that this deposit or senes of deposits 
IS a generalized condition, appeanng as it 
does on the back bones, the peb is, and the 
foot This film also shows some deposit on 
the ankle or shin bone 
.4 This is marked “Exhibit F ” Yes, it 
show s some of tlie same sort of deposit as 
do the other bones 

A In speaking of a generalized condi- 
tion I mean that it is a condition found in 
'anous parts of the boda , as far as these 
films show 

I ^cs probabh evera bone in this in- 
di\ idual’s boda has some of this same kind 
of deposit upon or aaathin it 

J I aaould saa that the nature of this 
gentrahzed condition in simple tenns, is 
wliit IS cominonlv called rhcuniatisni or a 
rlieumaiic condition 

1 4 he deposit is made of a matcnal 
which looks like bone It is not true bone 
nit it looks hkc bone It has not the fine 


structure of bone but is bmlt up of thin lay- 
ers of calcium It is harder than bone, aviU 
chip and break hke bone 

A No, these x-ray films show no bones 
which have been fractured by external 
violence, except that in the fihn avhich 
shoavs the coccyx 

A The condition of the cocc}^ may be 
due to its haanng been fractured 

Q Can 3 mu tell, assummg that these 
x-ray pictures of the foot were taken just a 
few days ago, and the pictures of the back- 
bone and the pelans. Exhibits A, B, and C, 
aa'ere taken m May, 1^123, of a aa^oman about 
thirt}’- years of age, an opera singer, opera 
singer for several years, and bj" “several 
years’’ I mean at least nine or ten years or 
something hke that, and she avas in an auto- 
mobile collision aaith an electric street car in 
August, 1922, about a year and a half ago — 
about two and one-half years almost , down 
on her hands and knees on the bottom of a 
machine, m the back part of an automobile 
avhich had had a collision avith a street car, 
a pretty severe collision, but the machine 
was not tipped oa^er, and she aa'as not 
throavn out , she remained on her hands and 
her knees on the floor of the car, and the 
automobile ran 75 or 100 or 150 feet and 
avent into a avmdow, stopped nght side up, 
and she avas dazed and unconsaous for a 
httle aa'hile, and they took her in another 
macliine and avent oa^er to the hospital, and 
she became rational, called for her hus- 
band before she aaent to the hospital, and 
aahen she got in the hospital she wms exam- 
ined bx-- a surgeon of the hospital , he avas a 
graduate physician senior interne at the 
time, he haanng graduated about a x^ear be- 
fore 111 his profession , he aa^ent oa er her and 
made an examination of her, and found no 
fractures , her husband a\ as in the hospital 
and she w ent into tlie same room avith her 
husband and staxed tlicre in tliat same 
room aaath her husband, with him about 
fiac daas and then she left the hospital 
The first daa she avas up, sitting m a chair, a 
wheel chair, one dav she walked into the 
laaatora , toilet room of the hospital, aaath- 
out ana assistance, and m fixe or six daxs 
she rode home in a machine, her bowels 
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PAID 1 OK AN' 01 D OSTro-ARTUKlTlb 

^PHIS was an instance of a woman occu- 
pant of a rapidl} spccclmj,' automobile 
winch ran into a street car that had the 
right of wa> and was crossing a l)oule\ard 
Suit was filed against the corporation oper- 
ating the street car The writer was called 
I)} tlie defendant to ttstif\ as an espert 
witness Hie trial oecurred m 102T liefore 
a jiin of aierage mtclligenev 

\\ hilc there ma\ ha\e been some ques- 
tion IS to the halnhte, there was no ques- 
tion as regards the injiiiw — she cerlamh 
was not iniurcd 

After qiialif) mg me as an e\pcrt in roent- 
gcnologa , direct e\annn ition was begun bv 
defendant’s attoriie} The questions arc 
omitted, but ma\ lie inferred from the 
answ ers 

] The film m.irkcd “PlamtifT's cNhibit 
A.” which I hold m iii> hands, is a roent- 
genogram or \-ra\ film of a human thorax 
(except tiic upper jiortioii) and a part of the 
abdomen flic lower nine dorsal \erte- 
brx arc normal, or nearl) so, m outline and 
form, except that the lower four of them 
hn\c what wc call ostcopln Ics at the angles 
of the bodies 

A 1 he mten crtcbral discs arc the soft 
cartilage portions of the spinal column 
w’hich render it flexible 1 hesc arc cush- 
ions belw'ccn tiic bodies of tlie bones 
A Ostcopln tes are the result of more or 
less constant inflammation, usually in some 
other part of the bod} They are made up 
of bony or calcific deposits upon the angles 
of these bones In tins film tliey are on four 
vertebra? There are similar exostoses or 


' The Editor desires to stole that the questions and 
ansuers herein are transcriptions of court reporter s 
notes and hate to be pnntcd m form as rec<=*'^> 
ulthout normal punctuation or phrasing s pnn 
they scree to show the nature of court testimonj 
although they do eiolcncc to grammatical rules 


bon} or calcific deposits on se\eral of the 
nbs 

A I also note tliat the heart is somewhat 
enlarged to tlic nght and left in tliat por- 
tion called the ventricles This enlarge- 
ment IS probabl} due to the same cause, 
that is, a long-standing chronic disease 
1 i here arc also some calcific deposits 
in the lungs Tiicse are calcified glands, 
w Inch arc jirobabl} the result of earl} child- 
hood disease 

.1 The film marked “Exhibit B” is evi- 
dentl} a roentgenogram of the thorax, 
show mg a diagonal \ lew of an adult female 
In the bodies of tlie \ertcbra; m this film, 
the ostcopln Ics or calcific deposits show 
much more clear!} , because wc see the an- 
tenor or front surface of the bodies of these 
bones The angle is probably exaggerated 
in this view , and tlie deposits show some- 
what larger tlian the} reall} are Nor- 
mall} the outline is slightly rounded, and 
these places m tins film are angular and 
shaq) flic so-callcd angle of the bodies of 
the \ertcbnc is increased b} the deposits 
A I can see tins deposit on the bodies of 
fne xertebr-e in this film 
A Xo, there is nothing abnormal about 
the height of the bodies of the xertebrie 
f I mean what is ordmanh knowm as 
lipping That is a tenn used b} those who 
handle these roentgenograms and make di- 
agnoses from them— x-rax speciahsts 
4 Lipping, or increase m the angles of 
the bodies of the x ertebne, is present in fix^e 
of them It is on the upper angles of some 
of tlicm and on the lower angles of all the 
upper four lumbar x'^ertebrse as xvell as on 
the last or twelfth dorsal 

A Exliibit C shoxx's the lumbar xerte- 
brie, the cocc}'x, sacrum, and part of the 
pelvic bones, the ihi The cocc}'x is appar- 
ently tilted slightly to one side There is 
lipping at the junction of the sacrum and 
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A My testimony is not whether any- 
body IS to blame or not I am testifying as 
to what I see m these \-ray films and what 
my traimng, expenence and the knowledge 
gamed from these, show me and mdicate to 
me I have no knowledge of any acadent, 
except what was given me in the hypotheti- 
cal question 

A I do not know whether it is material 
to show whether these conditions existed 
before the acadent or only after it 

A Nothmg was said to me about com- 
pensation for this opinion 

A Compensation was not mentioned be- 
cause I did not feel called upon to ask about 
it 

A Yes, I have testified for them before 
I have testified for you also 
A Certainly, I expect to be paid for my 
services, but it was not mentioned until 
you brought it up 

A I was called here by a Mr Stewart, 
over tlie telephone last Thursday 
A Yes, I talked mth Dr Hubeny 
A Dr Leenung and hlr Stewart were 
both present when I examined the films I 
do not remember who handed them to me 
A I told Dr Hubeny what I saw m the 
films, and we agreed that we both saw the 
same things, last Thursday afternoon 
Q You insist that the coccyx never 
heals? 

/I The coccyx when fractured during 
adult female life, never heals spontaneously 
^1 Yes, tliat IS i\ hy I say that the coccj’x. 
m tlic film shown me, if fractured at all, 
must ha\ c been fractured m childhood 
Q If fractured at all? 

A Yes, if fractured at all There are so 
mail) anouiahcs iii tlic spine, and the coc- 
(^'■x IS one of the spinal parts, that this may 
lie one of the not at all rare anomalous 
^ anations from the normal 
A Xo. not at all No, I do not knon 
that it IS the commonest tiling in tlie world 
to fracture a coccn'x and ha\c it heal in a 
corrected position It is not nearly as com- 
mon as IS the lack of knowledge of human 
aihnenLs b\ some attonic) s I know 

1 Ihe cocc\-x does not heal m adults, 
who are up ind about 


A A person — man, woman, or child — 
cannot sit down m comfort mth a fractured 
coccyx, a broken coccyx 

A The junction of the sacrum and the 
coccyx IS a flexible joint 

Q Is it not a fact that any two bones in 
apposition wiU grow together? 

A I take it that you mean any two frag- 
ments of a broken bone If that is your 
meaning, my answ^er is “No, if they are not 
so immobihzed as to be held constantly m 
apposition ” It IS not at all unusual for 
fractures not properly immobihzed to heal 
by fibrous union, formmg a false jomt 
Q Suppose you were wearing a speaally 
constructed thing, a great big rubber band, 
eight mches wide, so that you won’t sit on 
the coccyx, then it might umte 

A I can imagme that it might, yes 
Q Then your argument that because it 
IS grown together m adult hfe proves it 
never w'as fractured, wouldn’t w^ork, would 
it? 

A My statement is based upon expen- 
ence, study, and the knowledge of mediane 
and surgery and the records of same 
A It is my opimon that a fractured 
coccyx will not unite m an adult female 
A If the cocc}"x shown in the film under 
discussion has been fractured, it is my 
opimon that such fracture occurred m earl)'- 
childhood 

A No, there is no shortemng of the 
vertebrie X?o evidence of shortening 

Re-direct Examination 

A I said that there is no msible emdence 
of shortening of the bodies of the vertebrie 
in tlie films 

A That observation is based upon the 
study of many hundreds of bodies of human 
vertebrre, and companson with each otlier 
111 the films examined 
A Yes, eiery tune tlie bowels act, tlie 
fragments of a broken cocc)^ moi e 

d \ cs, that IS one of the a ery important 
causes for the failure of a fractured cocca'a. 
to heal or umte The reason the) might or 
do umte m childhood, is because all bones 
heal more readil) in childhood 
-I Yes, I expect to be paid for coming 
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nio\ed and tlic function of the bonds and 
bladder were nonnal and natural Also 
that IS tlic \-ray picture of her cocc\ \ taken 
at the tune I told you AVould } on be able 
now to form au ojnnion as to wliether that 
cocc\\ was fractured m that accident or 
not^ 

1 I would be 
Q ^\^lat IS } our opinion * 

A M} opinion is that that cocc\x was 
not fractured in that accident 
Q Assuming that tins woman before 
August, I'lil, had not had aii\ serious acci- 
dent or illness, tliat is. nothuig that she 
recoginred as such, and tint she kept right 
on with her regular work all the time In 
fact, she has kept with it since, and is now 
engaged in it, she had no acute attack of 
any kind jirior to August, l‘)21, to cause 
her diseonifort or pain in tlic back or the 
region of the cocc)\ itself, not enough so 
that she would recognirc it Taking that 
all into coiisidcratioii. would you bo able to 
express ,ui opinion, Dr Irostler, whether 
this inflanimator} condition or arthntis or 
whate\er iniiic )ou ga\c it — what is the 
name >ou ga^c it^* 

A Wo call it, when it occurs in the 
joints, arthritis, and wTien it occurs m the 
backbone we call it spond\litis Osteo- 
arthritis will cox or the whole Ihiiig 
A Yes, I hax'c an opinion as to whether 
that change in the coccj \ occurred pnor to 
August, l‘)21 , my opinion is that it existed 
prior to that time, because if it had been 
fractured any time xntlnii her adult life, 
there xxould not be the bony union there 
IS now' In case tlicrc had been a fracture 
m that cocej'x during coinparatix'cl} early 
childhood, It might liax'c united and formed 
m tlic position shown in tlic film 

A Fracture of tlie cocej'x in adult life 
does not heal and unite to the stnictures 
just abox'e it, as sliow'n in that film 

Q Noxv, Doctor, sometimes a peison 
who has tliesc germs of infection in their 
system, if tliey are in an accident, altliough 
tliere may be no fracture, but a severe 
xxTenching and strain, and bruises may, if 
these germs are in tlie system, may , on ac- 
count of the lowered resistance, and so 


forth, may cause these to locahze and 
commence an osteoarthritis Is that 
right ^ 

A T hat IS nght 

Q What I am tr}'ing to get at is this 
Now from the liistor}' I just gaxe you a few 
minutes ago, arc j ou able to gix'e an opinion 
as to xxhctlier the accident desenbed, oxving 
to tlic presence of genns m the body, set up 
an arthritis since Aug 27, 1921, or whether 
tlic arthntis itself, or tlie deposits or the 
spondj litis, w'hichex er terms you gave to it, 
existed pnor to Aug 21, 1921? 

A I think tliat that deposit existed for 
not loss than fix c x ears 
Q Not less than fix e years? 

I Not less than fixe} ears and probably 
longer Uian that, considerably longer than 
that 

Crow Eaamuiatwn by Phtnttjfs Attorney 

4 This indicates a general rheumatic 
condition If she came to me, I would send 
her to some other ph} siaan w ho xvould pre- 
senbe for her That is outside of my line of 
practice I seldom presenbe medicine, ex- 
cept in conjunction xntli x-ray treatments, 
or 111 patients from outside of this aty xvho 
arc staxnng for treatments 

A Yes, I am a physician, but I special- 
ize in radiolog)' and most all of my patients 
arc referred to me bj' other ph} sicians 
A Yes, I can tell from tliese films, with- 
out any more historx' of tlie case than that 
just gix cn to me, w'hat the immmum period 
XX ould be, during xx Inch this condition of the 
spine must hax'e existed The minimum 
period , xxitli tlie amount of deposits shoxni in 
this film, xxould be greater than two years 
4 Yes, I hax'e talked with Dr Leeming 
I first saxx' him or some one m connection 
wath this case last Thursday noon , I saw 
the films at that tune 

Q So that the jur}' has that correct 
Don’t you understand that if it appeared 
that this bone deposit existed before this 
accident, this company would not be to 
blame, and if it appeared that it existed 
after this acadent, this company may be to 
blame? 
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Others that may be of interest I call your 
attention to vs case, m which I 
was invoh ed as an expert and helped plan 
the prosecution of the case for the mdow 
I knew her husband, Dr , very well per- 
sonally and took a great deal of interest in 
It and, of course, derived a great deal of 
pleasure and satisfaction out of the final 
\nctory for iMrs , besides recei\nng con- 
siderable praise from several sources as the 
result of my actmty in the case The in- 
surance company fought hard and long, 
using all the tactics which high paced law- 
yers can and mil use They had me on the 
mtness stand three times and galled me, or 
rather taed to gall me, to the extreme, but 
I M as sure of my ground, and did not con- 
tradict myself once m the hours that the 
law yers propounded their questions I did 
not get a nickel for my senaces, but the ex- 
penence was worth much to me m the satis- 
faction of a deed well done and justice 
furthered 

“Another case which might be considered 
to apply m the one you mentioned, is Her- 
wig w Business hlen’s Accident Assn of 
Aincaca (234 S W R , S53) That is a 
Missoua Supreme Court decision, whicli 
holds that the insurance association w as not 
liable nhen the plaintiff, a ph)stciau, nas 
not immcdiateh disabled by an accident 

‘ Another case, m iihich the court said 
that an occupational disease is not an acci- 
dent might be applied That is Peru Plow 
and Wheel Co vs Industaal Commission 
cl al , an Illinois case reported in 142 
N E R , 54(1 

' I am soiT) that, as far as in) expcaencc 
goes, )our faend has little chance for re- 
coNcr) from the insurance coinpan) If 
tlic\ do jn) him or are forced bv court pro- 
cedure to pa\ him, will )ovi let me know 
about It’ ' 

I ha\c not heard that an^ pacmient or 
sctlleiiieiit Was made 

\x reZEMA CASE 

A Sonthcni radiologist of considerable 
pronimcncc wrote me I hace been sued, 
charged with bunimg a man’s legs with 
x-n)s I would like to purchase a good 


book on the subject, for the benefit of my 
lawyers WTiat have you to suggest^ I un- 
derstand that you have made an exhaustive 
study of the subject Have you an)d:hing 
tliat you prepared that I could get’’’ 

My reply read “I am in receipt of yours 
of the 21st and replymg mU say that I wish 
you had given me more particulars relative 
to the matter m hand, and then I rmght 
have adensed you more intelligently, from 
the ver)"^ start 

“However, I take it that there will be 
plenty of time for you to send me such de- 
tails as seem adcnsable, for me to adAuse 
) ou, before the case comes up for tnal 
“Your understanding that I ‘have made 
an exhaustive study of the subject’ is cor- 
rect I ha\ e studied the subject because I 
like it, and you know when w'e hke a thing 
we go into it thoroughly I w'ould rather 
help fight a malpractice suit than cat But 
as ever)’- malpractice suit or claim is as 
different as is ever)'- chmeal case, every one 
must be handled differently, and without a 
pretty good knowledge of the entire matter 
Uttle valuable adcnce can be gl^en, unless 
we ha\e made an examination I am en- 
closing (on another sheet), a list of ques- 
tions, which, when answered, will give me 
sufficient insight to say something about 
how best to prepare your defense You 
must know that ever)’- case, no matter how 
apparently tnvial, must be well prepared, in 
order to w m Without proper preparation, 
the best and surest case may be lost I do 
not w ant to brag but I am sure that your 
attorneys wall say that the man who drew 
up the questions on enclosed sheet knows 
something of planning a fight in court 
You ask for tlie name of ‘some good 
book on the subject ’ I am soo)'^ to say 
that 1 know of none that I think is really 
good enough to completely co\ er it A re- 
cent book gotten out by the ^Macmillan 
Co , entitled 'Courts and Doctors, ’by Lloyd 
Paul Striker, late attomc) for the New 
\ ork Slate Medical Societ) , is about the 
best that I know of It is incxpensn e and 
I adnse lou to get it If lou want, I can 
order It here for lou George M MacKce’s 
‘X-rai s and Radium m tlie Treatment of 
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here I do not know whntin\ charges will 
be for coming hero 

Dr M J Hubeny was sworn, quah/ied 
and testified, venhing the testnnon) of the 
w ntcr in practicallj exerj detail 

The attornejs for the railroad company 
felt practicalh sure that the plainlifT would 
secure a icrdict, and adiised settleineiit 
fins was done It w.is howcitr jiist an- 
other instance of a hold-up, '‘because one 
person had a gun and the coinpain had the 
nionc\ " hueh instanecs of ‘ hold-up” are 
more cointnon in the courts than on the 
hJghwa^s A big coqioration or nih indi- 
Mdual pracliealh nc\er gels a square deal 
before a jure 

IS A KOI MOlN IJIKMITITIS fjN \ 

I’insierw’s imnds xcciuintm^ 

A little more than a % car ago I had an m- 
quirv from one of the best known radiolo- 
gists in Canada, reading as follow s " There 
IS a \oung doctor m m\ district who has a 
small office \-ra> equipment During the 
past ten ) cars he has frequenth abused lus 
hands b\ frequent c\posures without 
proper protection As the result he has 
dc\ eloped a radiodennatitis with multiple 
keratoses and several ulcerations During 
the ])asl SIX months he has spent a great 
deal of tunc m the East , at w Inch lime 
he had two fingers amputated as the result 
of the extensive tissue involvement 

” This } oiing man carries in accident and 
sickness policy m an insurance company 
He intcrv'icwcd me recently with a view to 
obtaining an opinion as to vv'hcthcr I 
thought I could say that his incapacity was 
the result of multiple accidents Wiat is 
vour opinion’ Are there any cases on 
record of which you have any knowdedge 
whereby the courts hav’e ruled that injur)"- 
to the operator’s person w as considered as 
accidental and whereby the insurance com- 
pany have assumed the responsibility and 
liability?” 

My reply w'as as follows Replying to 
yours of the 21st inst relative to the doctor 
who had exposed his hands to the x-rays 
and developed a radiodennatitis, and as to 
the accident habihty, will say that much 


depends upon the wording of the insurance 
contract or pohej 

“Personally, I cannot see how any such 
injiirv% b) ev en the greatest stretch of legal 
interpretation, could be considered as an 
accident or due to accidental means 
"The legal definition of what is an aca- 
dent or accidental has not often been the 
subject or theme of leading high court de- 
cisions, as far as I know , but such as I do 
know of, stale it m a fairlj clear manner 
One such (Lickleidcr i-r Iowa State Travel- 
ling Men’s Assn , I Oh N W R , 3G3) saj's 
that an accident is ‘an event from an un- 
know n cause or an unexpected ev ent from 
a known cause, a thing done or disaster 
caused witliout design or intention, an 
unusual or unexpected result attending the 
pcrfonnancc of a usual or necessary act ’ 
"Tint decision further goes on to state 
that 'An injurv happening to an insured 
person through his own voluntary act, is 
not an accident nor is his hurt to be at- 
tnbiitcd to accidental means and it is 
true, that if the insured docs a voluntary 
act, the natural, usual and to be c\ pected re- 
sult of uincit IS to bring injur} upon himself, 
then a death w occurring is not an accident in 
am icnse of the iiord, legal or colloquial ’ 
‘iNow then, you know and I know, and 
the other man should have known, and the 
insurance com pain laill have no difficult} m 
proi’ing b) a great preponderance of the evi- 
dence (or at least tesbmony), that such an 
injury as a radiodennatitis is not the un- 
usual or unexpected result of the exposures, 
but IS in fact, the usual and expected result of 
the exposures, ev en though the injured man 
did not know" tliat, so it seems to me that 
the element of accident is and should be 
eliminated and discarded 

"But, it may be, that because this man’s 
injury was w'lthout design on his part, or 
that It happened without the concurrence 
of his will, that your Canadian courts may 
consider that part of the injury as acciden- 
tal, but I do not behev'e that he would 
hav'e any chance of proving the injury as 
accidental in the United States 

“I am enclosing a repnnt which contains 
the abov"e case deasion, as well as some 
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others that may be of interest I call jmur 
attention to vs case, in which I 
was involved as an expert and helped plan 
the prosecution of the case for the widow 
I knew her husband, Dr , very well per- 
sonally and took a great deal of interest m 
it and, of course, denved a great deal of 
pleasure and satisfaction out of the final 
wctory for Mrs , besides recel^’^ng con- 
siderable praise from several sources as the 
result of my activity in the case The in- 
surance company fought hard and long, 
using all the tactics which high pnced law- 
yers can and wiU use They had me on the 
witness stand three times and grilled me, or 
rather tned to gnll me, to the extreme, but 
I was sure of my ground, and did not con- 
tradict myself once in the hours that the 
lawi’ers propounded them questions I did 
not get a mckel for my semces, but the e\- 
penence was worth much to me m the satis- 
faction of a deed well done and justice 
furthered 

“Another case which might be considered 
to apply in the one you mentioned, is Her- 
^\lg vs Business Men’s Acadent Assn of 
Amenca (234 S W R , 853) That is a 
Missoun Supreme Court decision, which 
holds that the insurance association was not 
liable when the plaintiff, a physician, was 
not immediately disabled by an accident 
"Another case, in uhich the court said 
that an occupational disease is not an acci- 
dent, might be applied That is Peru Plow 
and Wheel Co vs Industrial Commission 
fl/ , an Illinois case reported in 142 
NER,540 


1 am sorry that, as far as my expenence 
Roes, A our fnend has little chance for re- 
co\m from the insurance company If 
ey do paj imn or are forced bv court pro- 
cc ure to paj him, will \ou let me know 
about itv’ 

1 bale not heard that any payment or 
s^’ttlement was made 


AX ECZEMA CASE 

A Soutliem radiologist of considerable 
prominence wrote me “I haie been sued, 
x burning a man’s legs wntli 

* ' w ould hkc to purchase a good 


book on the subject, for the benefit of my 
lawyers WTiat have you to suggest? I un- 
derstand that you have made an exhaustive 
study of the subject Have you anything 
that ymu prepared that I could get?’’ 

My reply read ‘ T am in receipt of yours 
of the 21st and repl}nng wull say that I wish 
you had given me more particulars relative 
to the matter in hand, and then I might 
have admsed you more inteUigently, from 
the very' start 

“However, I take it that there wnU be 
plenty of time for you to send me such de- 
tails as seem advisable, for me to admse 
you, before the case comes up for tnal 

“Your understanding that I ‘have made 
an exhaustive study of the subject’ is cor- 
rect I have studied the subject because I 
like it, and you know' when we like a thing 
we go mto It thoroughly I would rather 
help fight a malpractice smt than eat But 
as every malpractice suit or claim is as 
different as is every clmical case, every one 
must be handled differently, and w'lthout a 
pretty good knowledge of the entire matter 
little valuable admce can be given, unless 
we have made an exanunation I am en- 
closing (on another sheet), a hst of ques- 
tions, which, when answered, W'lll give me 
sufficient insight to say somethmg about 
how best to prepare your defense You 
must know that every' case, no matter how 
apparently' tnvial, must be ivel! prepared, in 
order to wm Without proper preparation, 
the best and surest case may be lost I do 
not want to brag but I am sure that y'our 
attorney's will say that the man who drew' 
up the questions on enclosed sheet knows 
something of planning a fight in court 
‘You ask for the name of 'some good 
book on the subject ’ I am sorry to say' 
that 1 know' of none that I think is really' 
good enough to completely' co\ er it A re- 
cent book gotten out by the hlacmillan 
Co , entitled ‘Courts and Doctors,’ by' Lloy'd 
Paul Stry'ker, late attorney' for the New 
York State hledical Society', is about the 
best that I know of It is mexpensn e and 
I adnse you to get it If you want, I can 
order it here for y ou George Ivl i^IacKee’s 

X-ray sand Radium in the Treatment of 
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particulars or his charg^ 7 gavist ^ouf^ Ves " 
Has plaintiff paid his bill? y 4 ,,? 
of Ilf All Does he dispute tZ bfu? 
rias he refused to pay it? Paid it /I. ? 
node any promises to pay It? fBIank ) rr/ 

phot ts occupation of plaintiff? k^y 
las he a good reputation? Yes Is /,e 
r^dnhked in his community? l think he m 
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"But with all this, it 


ked 

//fftf he been to other physicians before you 
Mted him for the condition complained of? 

lias he been to other physicians since his 
'eged injury by you? "yes 


IS sometimes not 
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understandable how a jur}^ of apparently 
sane and sensible men, mil render a verdict 
for the plaintiff in such cases I have seen 
verdicts rendered in the face of the most 
e%ndent and clearly manifest proper prac- 
tice and good treatment, given against 
some of the highest thought of and most 
erudite physicians So you must prepare 
to fight It to the last ditch, as if you were 
sure of losing unless you fought mtli the 
last erg of your strength Eternal vigilance 
IS surely the pnce of liberty here, more than 
in any other place I know of ” 

This smt was settled out of court for less 
than it M ould have cost to tr}”- it AVhile it 
was a bad precedent to make m settling a 
malpractice suit, I can hardly blame those 
interested 

\-RAY TREATMENT OF A SYPHILITIC RASH I 

About eight years ago, a ph3'sician m a 
north-central State mote me that he was 
being sued for malpractice because of al- 
leged mjunes produced b} tlie \-rays He 
also stated that he had not notified his in- 
surance company 

I sent him tlie usual questionnaire so tliat 
I might have more or less complete infor- 
mation of matters as they were, from his 
standpoint, and upon its receipt, mote him 
as follows 

“In regard to tlie suit you say is pending, 
mil say tliat, as far as I can determine, 
from the meager particulars j^ou ga\e me 
regarding tlie technic of the treatment, j'^ou 
have ‘not a leg to stand on’ as regards an 
effective defense m the affair 

“WHiile I am radically against settling 
such cases, there is, from your description, 
sufticicnt indication tliat tlie \-rays have 
produced an injur} , and as tlie \-ravs are 
not an appro\ cd method for tlie treatment 
of the skin manifestations of lues, a ou n ill 
jirobabb ha\c a difficult tunc to con^^nce 
an\ judge or jura that )ou did right in 
treating plaintiff in the manner aou dc- 
senbe 

If aou had citlier shown proper skill or 
(\ircisul due eart m the ,ipphe ition of th it 
'.kill m the IreUment of the else tliero 
might h lae Ixeii some hope for a good de- 


fense, and a faa’’orable verdict hkely in 
the case, by alleging or claiming hypersen- 
sibveness of the skin or idiosyncrasy or pos- 
sibly neglect to follow your instructions (as 
you allege) b}’’ the plamtiff, etc These 
items would, hoavea''er, be futile, in the pres- 
ence of the fact tliat you treated him for a 
condition wherein your methods avere not 
in accord avith the usual, customary, and 
regular practices as folloaved by recognized 
medicine 

“In repl}’’ to your question as to aa^hether 
plamtiff ‘has an)^ damage aa^hen he didn't 
return for obseramtion or treatment,’ avill 
say that ‘returning for obsera’-ation or treat- 
ment’ would not have made an wta of differ- 
ence in the end-result You could not in any 
way have modified the end-result after the 
treatment had been administered, no matter 
what you might have done In other woids, 
the damage avas done at the time of your 
admimstration of the treatment, and not 
by the patient’s failure to return The 
greatest error avas made by your treating 
the patient at all for a luetic rash, m the 
first place, and m not using filters m the 
second place Filtration is necessary m 
cases where repeated dosage is applied on 
the skin It probably avould have, as it 
generally does, prea'ented skin atrophy, 
aadiich is aa’hat this man has, from your de- 
scription 

“So, m vieav of these decidedly damaging 
points, it seems to me that the aansest course 
for jmu to pursue aanll be to settle as cheapty 
as you can, and be more careful m the 
future 

“If you had been paid cash for this treat- 
ment, }ou would probably not haie been 
sued Law suits are frequently the result of 
a long delayed demand for payment I 
have had one m} self tliat had been hanging 
fire for se\eral j ears— and was absolutely 
unjustified as far as injurv is concerned — 
thrown out of court recently That suit 
was sUirted because I handed the bill for a 
balance due on mj fee, to a lawyer for 
collection 

“You are arlrnnh uiifortun Ue m not 
h i\ mg re id \our umlr ict for malpr ictnx 
insurance, so tint the insurance coinpanj 
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w oiild jirotcct you That again is, of course, 
your ou n fault, althougli, in m> opinion, the 
sharp practice of the insurance co^lpan^ in 
refusing to defend you m tins case because 
\ ou had delayed reporting the filing of the 
suit IS mcxcinabtc I know that the com- 
pain \\hcrc I carr) my insurance would 
not act in that manner 

‘T am soiT) that I am unable to gi\c jou 
an) ad\ ice tliat w ill help ) ou'^bcat this case , 
but if ) ou finall) decide to fight it, I will be 
glad to outline such points and manner of 
defense as I can for )ou In tliat c\ent, 
)ou must, of course, let me ha\c the esact 
technic )Ou used, dates, and all the par- 
ticulars ) ou ha\ c m the matter Of course, 
\our attorne\ should ha\e all the dealings 
witli the claimant or plaintiff, so that you 
do not compromise ) ourself, m offering a 
settlement 

‘Tf ^our attorne\ is inclined to fight tins 
case on its ments, show him this letter and 
see what he sa) s after reading it 

'T will be glad to learn from )ou the final 
outcome of this case, and tnist that it wall 
not cost ^ou %er) mucli " 

E\ ideiitlv this ph) sician did not like tlie 
tone of m) letter, because he failed to rcpl) 

I wrote him a follow-up letter about a ^eal 
later, but up to tins time ha\e not heard 
how the suit was disposed of If he reads 
this, and I ha^c reason to belie\c that he 
will, I wish he would inform me 

A PU;\NTAR CALLUS “CT UX” CASE 

Just about ten years ago I w'as consulted 
by a very good fnend from central low'a 
relative to my aiding him m defending two 
damage suits The physician defendant 
was a man of highest standing and attain- 
ments a past-president of Ins state medical 
organization, and one of the early users of 
the roentgen rays in his vicinity 

The plaintiffs in the suits were a lawyer 
and his ivife, the latter having been the 
patient and alleging that she had been 
damaged by the physiaan defendant be- 
cause of roentgen treatment to a large 
plantar callus 

1 lie bill of parlit ul ITS set up cliarges that 
tlie \-rays were not an approved method of 


treatment for tlie condition, that because of 
the treatment, infection occurred under the 
callosity, that much time had been lost, 
atrocious and agonizing pain resulting, and 
necessitating an expensive tnp to a large 
clinic, where it w'as alleged (but not proven) 
that a diagnosis of \-ra) burn had been 
made, etc , ad muscmn, as onl) a lawyer 
can desenbe in polysyllabic phraseolog)’ , 
and for all this, tlie good doctor should pay 
the tnllmg sum of ‘^20,000 

The husband (an attonic)) alleged that 
his mental anguish, the loss of his wife’s 
companionship, etc, was worth another 
$20,000, so he also sued the doctor for that 
amount 

Both sides of these suits were well pre- 
pared and well represented b) plent) of 
legal talent and tlie tnal was consequently 
long draw n out by the introduction of much 
unimportant tcstunon\, as well as fre- 
quently interrupted b) extended legal argu- 
ments 111 efforts to sustain or control ert 
objections raised b) one or tlie other liti- 
gant 

I attended the tnal as a consultant and 
expert witness for the defendant physician 
My tcstimoii) w as to tlie effect that roent- 
gen ra)S were an accepted and appro\ed 
method for the treatment of plantar cal- 
losities, tliat the dosage applied was safe, 
proper, and in cvery^ wa) correct and that 
if an) infection or consequent abscess oc- 
curred under the callus, it w'as m spite of 
tlie correct roentgen treatment and not be- 
cause of it None of m)’' testimony was 
disputed, except by the plamtiff and 
her co-plaintiff husband, and that was only 
by hearsay statements (wdiich they man- 
aged to sneak m) of w'hat they alleged was 
told them at tlie big chmc 

After dragging tlirough four days (wduch 
should have been accomphshed m one day), 
the jury rendered a verdict for the physi- 
cian defendant 

The next day, the suit brought by the 
lawyer husband of the patient wastned and 
ended m another verdict for the defendant 

The appreaative defendant, a fnend of 
the ivntcr for many years, wrote me — ^m 
— as follows “I am told that my 
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fnend, Judge M (one of his attorneys 
who had telegraphed me ‘Jury decided m 
favor of Dr H We are much gratified 
and are verj' grateful to you for your serv- 
ices and assistance’), has already sent you 
word of our \nctor}'’ in the suit 
"Of course, I am pleased to have it come 
out so It seemed to me that the tnal judge 
was fair m his charge to the jury, although 
I could not claim that our side received any 
special favors The entire case, of course, 
depended upon the question as to whether 
there was an v-ra}' bum and, if so, was it 
due to my neghgence , but your testimony 
was so conxnnang and given in a manner 
that ever)' one present felt that you knew' 
what you were talking about My attor- 
neys say that they like the way you talk to 
die jur) 

"I want to thank you most sincerely for 
tile great favor of coming to at great 
incom enience, loss of time, etc , to assist 
me Your sennces w'ere mvaluable The 
attorneys used your testimony with confi- 
dence, in their arguments both for a di- 
rected \ erdict — which we did not get — and 
to the jurj' 

“This was my first experience m court, 
except as a witness, and after spendmg a 
good part of three weeks m the tnal, I must 
sai that I am not specially taken with it ” 
Both of these cases w'ere appealed by the 
plaintiffs and the Supreme Court of low'a 
coufimicd tlie judgments of the lower court 
The winning of these tw'o cases gai'e me 
more pleasure than did tlie winning of anx 
other suits I ha\ e been interested m, my 
included 

THE BIG LAW'XER XV AS FLUSTERED 

lu 190S I w as a wutness for the State m a 
^pe case and was being cross-examined by 


a very prominent attorney wnth whom I 
was quite xvell acquamted This attorney 
was a x'ery large man and xvas known to be 
extremely abusive to opposmg witnesses 
Our acquaintance did not prevent his ap- 
plying some of his sex^erest abuse to me 
He had asked me some question to which 
I had replied, ‘T do not know,’’ at which he 
pretended to become ver)' much mcensed 
Roaring loudly at me, he shook his long in- 
dex finger under my nose, so close that I 
could feel the wind stirred up by it, he con- 
tmued m his apparent attempt to em- 
barrass and browbeat me 

Unabashed and not at all afraid, I stood 
this for quite a xvhile Then I gently 
pushed his hand away from in front of my 
face and quietly but distmctly said, “Mr 
O’D , if you do not take your finger 
away from under my nose, I xviU bite it ’’ 
My remark and the accompanying action 
caused aU present to shout xxuth laughter 
and somewhat startled the big, blustenng 
laxvyer After the bailiff had restored or- 
der, I said, “On second consideration, IMr 
O’D , I do not behex'e that I wall bite 
your finger It is too chrty,’’ xx'hich again 
caused those present to be conxuilsed xvith 
laughter 

I xx'as excused and the court declared a 
recess The big law'yer affectionately put 
his arm across my shoulder and xx'e xvalked 
out together He assured me that he had 
nex'er been so disconcerted in his life and he 
told the stor) as a good joke on himself 
sex'eral times m mv presence 

But, in the final summing up of the testi- 
monx' m the case, my fnend called the at- 
tention of the jury to the fact that one of 
the State’s wrtnesses xx'as so hostile to his 
client that he tlireatened to bite his finger 
{To be continued) 
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[j T IS generally agreed bj internists and 
patliologists alike that the lungs of the 
adult arc relatnch nnniune to sephi- 
htic infection This is a rather strange 
concept of a disease as protean in its s\nip- 
toniatolog\ and as duerse in its pathologic 
manifestations as is s) philis Hutchinson 
has remarked that s>phihs has long been 
said to constitute in itself an tpitoinc of 
palhologT Yet it appears that it rare'h 
attacks the lungs of adults \MnIc it is 
tnic that it IS seldom rccogiiired or sus- 
pected during life, undoublcd cases ha\t 
been reported In 2,^00 autopsies at the 
Johns Hopkins Hosjntal (1) there were 12 
eases found, but oiilj four of these in 
adults Three of the 12 were rccognircd 
cliiucalh Among 2(),t)(l() patients ad- 
mitted to the Munster Clinic, Krause (2) 
observed onh five cases Diciist (1) has 
reported five eases, two of which were un- 
qucstionabh authentic Golden (i) Ins 
described tlirec eases of massive interstitial 
fibrosis of one whole lung occurring in 
svpluhtic indmduals, whicli condition had 
existed for se\ cral } ears, and in w liicli there 
was cavitation with retraction of the licart 
and other mediastinal structures Watkins 
calls attention to tlic possibility of this type 
of ease being the result of a syphilitic 
tuberculous sjnnbiosis Ordinarily, in un- 
complicated syphilis of the lung, cav itation 
occurs only m tlic tenninal stages as a re- 
sult of bronchial dilatation and bronchiec- 
tasis, and calcification is never noted 
Moreover, it should be remembered that 
such fibrosis may develop from other in- 
flammatory processes It should not be 
classified as of syphilitic origin unless 
spiroclictcs arc demonstrated in tlie lesions 
It docs not compare with tlie massive 
interstitial consolidation, or w'hite pneu- 
moma of infants, in which tliere is ample 
pathologic evudence of its syphilitic etiol- 
ogy Allison (5) has reported a case of 
irregular consolidation of the left lower 
lobe, present for several years without 


symptoms or signs m a syphilitic, which 
was undoubtedly proven by its complete 
disappearance m a few' weeks after insti- 
tution of specific therapy Hartung and 
Freedman (0) have reported three cases, 
one of mihary gummas, and two of the 
sohtarv vanetj, all of which are authentic 
Those clinicians specif} certain entena for 
a diagnosis of s}phihs of the lungs which 
arc well worth} of mention The patient 
must have a s}phihtic histor}', with the 
signs and s} mptoms of a chronic, stubborn, 
progressive pulmonarv lesion, a sputum 
negative for the presence of tubercle baalh 
on rejicatcd examinations, positive scrol- 
ogv', and a definite lesion demonstrable 
rocntgenographicalh , whicli should show 
an unquestioned response to anti-svphi 
htic medication The diagnosis is made 
more positiv c if the lesions are more exten- 
sive tlian the condition of the patient would 
indicate 

Tlicre are no pathognomonic lesions in 
svphihs of the lungs They are a late 
manifest ition of the disease, usually ap- 
pearing two to three years after the initial 
mfccboii Whereas they are said to hav c a 
predilection for the middle lobe of the 
right lung according to Kohler (7), or ac- 
cording to other autliors tliey preferablv' 
affect the hiliim zone of one lung-field, or 
tlic base of one lung, the distnbution of the 
lesions and tlicir appearance is quite v an- 
able In a disease giving nse to sucli div erse 
patliologic processes there can be no t}'pical 
roentgen picture Roentgenologically, the 
following three t}’pes of lesions have been 
desenbed 

(1) According to Assmann, there is a 
generalized thickenmg of all the bronchial 
markings, studded with minute “knobby" 
enlargements, radiatmg out from the hilum 
into one or both lung-fields, and producing 
a characteristic fan-shaped effect, a diffuse 
interstitial fibrosis of the bronchial tree 
If bilateral, this lesion may be confused 
with the mfiltrativ'e type of metastatic 


59G 



ROBINSON PULMONARY SYPHILIS IN ADULTS 


597 



Tig 1 Ongirml roentgenogram of chest Note Fig 2 Roentgenogram of chest taken ten days 
lesions in left upper and lower lobes, and their simi after the fourth dose of neosalvarsan Note the 

laritj to lobular tuberculosis and abscess forma- marked regression of both lesions 

tioii The infiltration m the lower loljc shows a 
rarefied center 


malignancy If unilateral, pnmar)' bron- 
cliogenic carcinoma of the infiltrating tj^ie 
must be excluded The process may be 
confined to comparatii ely small areas, 
found more especially m tlie hilus of the 
lung 1 here is marked cellular invasion of 
the interstitial connective tissue, the walls 
of the vessels and bronchi, and later a 
hjpcrplasia of the connective tissue and 
desquamation of the epitliehum of the 
ah coll 

(2) Gummas of tlie lungs, which may be 
niiharj and multiple, or sohtar}'^ discrete 
masses sc\cral centimeters m diameter, 
appearing as nodular areas of increased 
dciisiu usuallj near the hilus or e\en in 
the penphen of the lung-field In tlie 
nrh stage of dc\dopiiient of tlic latter, a 
delimiting rone of pneumonitis is formed 
about them, uhicli is replaced in the later 
stages b\ a fibrous conncctue tissue 
cipsnle Thee mae become necrosed 
dt monstr.itcd b\ an area of rarefaction in 
the centr il jiortion of the nodule Instead 
of ncirosm fibrosis ma\ occur In the' 


early stage of the sohtar}’- type, especially 
if situated in the penpher}’' of the lung, the 
condition may be confused with a lobular 
tuberculosis or abscess formation In the 
late stage of encapsulation, and located 
near the hilus, it resembles a pnmar}’- 
malignant tumor The miliary gummas 
may be mistaken for metastatic malig- 
nancy 

(3) The diffuse lobar form, which is oc- 
casionally desenbed as a distinct entity, 
should not be classed as such because the 
lesion Itself is probably m the pnmaty 
bronchus, and the picture is one of a secon- 
dar} massive atelectasis resulting from a 
broncho-stenosis 

Symptoms and signs may be absent 
The> are quite vanable, and are usuallj 
dependent on the nature and extent of the 
lesion Thej raaj be manifested by a drj 
iriMal cough, or tlie expectoration of a 
muco-punilent sputum, mtli febnlc reac- 
tions and all of tlie signs of an actue 
tuberculosis A sudden and sq\ ere 
hcmopti sis imj be the first simptom In 
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I T IS gcnerall) agreed by intcrnisls and 
pathologists alike tliat the lungs of the 
adult arc rclatnclj immune to s\plu- 
htic infection This is a rather strange 
concept of a disease ns protean m its smip- 
tomatologi and as duerse m its pathologic 
manifestations as is sipluhs Hutchinson 
has remarked that s}phihs has long been 
said to constitute m itself an epitome of 
pathologA Yet it npjicars that it rareh 
attacks the lungs of adults ■\\''hile it is 
tnic that it IS seldom recognised or sus- 
pected duntig life, undoubted cases liaic 
been reported In 2 SOO autopsies at the 
Johns Hopkins Hospital (I) there were 12 
cases found, but onl) four of these m 
adults Ihree of the 12 were rccogni/ed 
clinicalh Among 20,000 patients ad- 
mitted to the Munster Chine, Krause (2) 
obsened onh five eases Dieiist (I) has 
reported fuc eases, two of which were nn- 
questionabh authentic Golden (4) has 
desenbed three cases of massn c interstitial 
fibrosis of one whole lung occurring in 
s\phihtic indnidtials, which condition had 
cMslcd for sei era! } cars, and m w hicli there 
was casitation with retraction of the heart 
and other mediastinal structures lYatknis 
calls attention to the possibility of this ti-pc 
of case being the result of a sjpluhtic 
tuberculous sjmbiosis Ordmanly, in un- 
complicated syphilis of the lung, cai itation 
occurs only m the terminal stages as a re- 
sult of bronchial dilatation and bronchiec- 
tasis, and calcification is ncicr noted 
Morco^cr, it should be remembered that 
such fibrosis may develop from other in- 
flammatory processes It should not be 
classified as of syphilitic origin unless 
spiroclictcs arc demonstrated in the lesions 
It does not compare wath the massive 
mterstitial consolidation, or white pneu- 
monia of infants, m which there is ample 
pathologic evidence of its syphilitic etiol- 
ogy Allison (5) has reported a case of 
nregular consolidation of the left lower 
lobe, present for several years without 


S3mptoms or signs m a sj^phihtic, whieh 
was undoubtedl} proien by its complete 
disappearance m a few weeks after insti- 
tution of specific therapy Hartung and 
Freedman (G) ha\c reported three cases, 
one of miliary’ gummas, and two of the 
solitan \anctv, all of which are authentic 
Ihcsc clinicians specify' certain entena for 
a diagnosis of sy'phihs of the lungs which 
arc well worthy of mention The patient 
must liaic a siplnhtic history, with the 
signs and s\ mptoms of a chronic, stubborn, 
progressne piilmomry lesion, a sputum 
negatn c for the presence of tubercle bacilli 
on repeated examinations, positne serol- 
ogx, ind a definite lesion demonstrable 
rocntgenographicallv, which should show 
an unquestioned response to anti-sxphi 
litic medication The diagnosis is made 
more positn c if the lesions are more exten- 
sn e than the condition of the patient w ould 
indicate 

There arc no pathognomonic lesions in 
syphilis of the lungs They are a late 
manifestation of the disease, usually' ap- 
pcanng two to three years after the imtial 
infection Whereas tliey' are said to hai e a 
predilection for the middle lobe of the 
right lung according to Kohler (7), or ac- 
cording to otlier autliors they preferably 
affect tlic liiltim zone of one lung-field, or 
tlic base of one lung, the distribution of the 
lesions and their appearance is quite x an- 
ablc In a disease gixang nse to such dn erse 
pathologic processes tliere can be no typical 
roentgen picture Rocntgenologicalh', the 
followmg three types of lesions hax e been 
desenbed 

(1) According to Assmann, there is a 
generalized thickening of all the bronchial 
markings, studded with mmute “knobby” 
enlargements, radiatmg out from the hilum 
into one or both lung-fields, and produang 
a charactenstic fan-shaped effect, a diffuse 
interstitial fibrosis of the bronchial tree 
If bilateral, this lesion may be confused 
with the infiltrative type of metastatic 
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poljTnorphonuclears, 48 per cent, Ijnnpho- 
cytes, small, 30 per cent, large 20 per cent, 
eosinophiles, 2 per cent The blood Was- 
sermann and Ivleimcke turbidit)^ reactions 
were four plus positive 
Roenlgeii exammahou of chest {Fig 1) 
The nght lung-field was essentially nega- 
tive, except for a moderate thickening and 
widenmg of the hilum zone In the penph- 
ery of the upper left lobe, in juxta- 
position to the axilla, there ivas a definite 
area of increased density and infiltration 
4 5 cm in diameter, with hazy, irregular 
margins In the base of the lower left 
lobe adjacent to tiie cardiac shadow there 
was a similar area of increased density and 
infiltration wrtli a rarefied center The left 
hilum showed much thickening and mden- 
mg, w itli extension along the epibronclius, 
but more especialli along the mfrabronchus 
A few calcified glands were noted m either 
hilum The tradieal, heart, and dia- 
phragmatic shadow's were normal 

Diagnosis Late stage of sj-phihs, rnth 
the probability of infection of the left 
lung, gummatous in character, invohmg 
the upper and lower lobes 

Trcatnicnf Four doses of neosalvarsan of 
0 0 gram each were given at w'eekly 
intcnals No oUier treatment of any 
kind w as used There w as a scr ere reaction 
to the first two injections, after which it 
w as noted tliat the patient had no furtlier 
rise m temperature The cough was much 
better and after the fourth treatment all 
cough had subsided There was a striking 
impro\ cment m all of tlie S}Tnptoms The 
M-philodcnn was rapidlj disappeanng 
Icii dajs after the last treatment, tlie 


chest w as again roentgenographed (Fig 2) 
Both of the lesions of the left lung showed 
marked regression Only a vague opacity 
remained m the penpher}' of the upper 
left lobe indicatmg the site of the ongmal 
lesion In the low'er left lobe only a few 
linear strias of increased density marked 
the location of the preinous infiltration 

An mtensive regimen of anti-sj^philitic 
treatment was instituted There w'ere no 
further sj'mptoms or signs referable to the 
chest Roentgenograms made several 
months later (Fig 3) show'ed both lung- 
fields to be entirely free of any pathology 

COMMENT 

An undoubted case of pulmonar)' sj'phihs 
m\ olnng the upper and low'er lobes of the 
left lung has been presented This case 
conformed to all of the criteria laid dow'n 
for a diagnosis of sj'phihtic infection of the 
lungs The response to specific therapy 
w'as prompt and lasting 

Attention is directed to the possibility 
of confusing such cases with tuberculosis 
or tumors of the lung parench}'ma 
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I IB t UotnlKiiioBmm of clic-.! nktii stxcrnl 
months nflir (lie tri itnn.iil vms toinpIcU-d Holh 
lunR fiihls nrc siitircl) frttofntn intlioloBs 


a ease of ssphilitie UilKrculous s\nibiosis 
with a sputum positnc for tulierclc liacilh, 
most certamh an associated s\ pliilis of the 
lung would nc\cr be suspected Main 
cases arc therefore cntirch o\ erlooked, or 
confused with tuberculosis or tumors of the 
lung parcnehynia, which fact would tend 
to account for the rarity of the disease 
Case 1 IS, negress, aged lb \cars 
cmplo\cd as cook in a home, entered the 
clinic on Julj lb, 1012, wath the diagnosis 
of pulmonary tuberculosis 
/ (inuly hntory Irrc^ clant 
Martial history Married twice, one 
cliild by first husband, aged 20 jears, 
Inang and well, and one miscarriage by 
second husband, occumng llirce years be- 
fore this examination Second husband 
was thought to have pulmonary tubercu- 
losis, but had been treated for s>Tihihs for 
several years 

Memtrual history Periods irregular, 
prolonged, and accompanied bymuchpam 
m the low^er nght quadrant 

Past history She had had the usual 
juvenile infections, also influenza in lOlS, 
but no respirator)' complications There 


had been attacks of so called rheumatism 
and mvalgic pains m r arious parts of the 
body, as well as indigestion for a penod 
of two years It w'as significant that she 
had been treated for syphilis for three 
years Inquiry into this gave the impres- 
sion that the treatment w as inadequate in 
ever)' respect 

Presaif illness This began twm months 
before admission to the clinic mth severe 
pain in the left side of the chest, pleuntic 
111 character, irregular fe\er, rangmg from 
to inn° F , highest m the afternoon, 
and accompanied by night sweats and the 
expectoration of a muco-purulcnt sputum 
She felt weak, but her appetite was good, 
and she continued to work Apparentl} 
she had lost no weight 

Physical cxamiiialiou This reiealed a 
wcll-dc\ eloped, well-nourished, colored 
female wath a typical serpiginous nodular 
srphiloderm o\er tlie postenor aspect of 
the neck, shoulders, upper arms, lower 
back, and upper gluteal regions, whicli was 
bilatcralh srmmetncal m its distnbution 
She stated tliat tins eruption had been 
present for sc\ eral months It w as not ac- 
companied by itching There were shott) 
glands m Iiotli axillce, also m the inguinal 
regions The epitrodilears were not palp- 
able 1 he deep and superficial reflexes w ere 
normal The ere ear, nose, and throat 
examinations were essentially negatne but 
for some In pertrophy of the tonsils The 
th)roid gland was not enlarged, and no 
cervical glands w'cre felt In the chest, 
fine, moist crepitant rSles w'ere heard in the 
left axilla and lateral half of the left mfra- 
clavicular region, but all otlier physical 
signs ivere negative Examination of the 
abdomen showed nothing of any signifi- 
cance, except some tenderness m the lower 
right quadrant Pehne investigation re- 
vealed some tenderness in the nght fornix 
ivith slight induration, uterus of normal 
size, and m its normal posibon 

Laboratory examuiations Ser eral sputum 
tests were negative for tubercle bacilli 
No Vincent’s organisms were found A 
unnalysis show ed a mild albuminuria The 
leukocytes w'ere 8,400 , differential count — 
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pol}*morphonucIears, 4S per cent, hnupho- 
cytcs, small, 30 per cent, large 20 per cent, 
eosinophiles, 2 per cent The blood Was- 
scrmann and !Meimcke turbidity reactions 
nere four plus positne 
Roentgen examination of chest (Fig 1) 
The nght lung-field nas essential!} nega- 
tue, except for a moderate thickening and 
n idemng of the hilum zone In the penph- 
er} of tlie upper left lobe, m juxta- 
position to the axilla, there was a definite 
area of increased densit}' and infiltration 
4 5 cm in diameter, mtli haz} , irregular 
margins In the base of the lower left 
lobe adjacent to the cardiac shadow there 
was a similar area of increased density and 
infiltration n ith a rarefied center The left 
Inliim showed much tliickenmg and ividen- 
iiig mtli extension along the epibronchus, 
but more especial!} along the infrabronchus 
A few calcified glands were noted m either 
liilum The traclical, heart, and dia- 
pliragmatic shadows were normal 

Diagnosis Late stage of s>’phihs, wrth 
the probabiht} of infection of the left 
lung, gummatous ui character, inxcKing 
the upper and lower lobes 

Tnatnicnt Four doses of neosah arsan of 
Ob gram each were gi\en at weekh 
intervals Xo other treatment of an} 
kind w as used 1 here w as a se\ ere reaction 
to the first two injections after which it 
was noted that the patient had no furtlicr 
nsc in temperature The cough was much 
better, and after tin fourth treatment all 
cough had subsided There was a sinking 
improvement m all of the svmptoms The 
sv-philodenn was rapidh disappeanng 
Uii davs after the last treatment, tlie 


chest was again roentgenographed (Fig 2) 
Both of the lesions of the left lung showed 
marked regression Onl} a vague opacity 
remamed m the penpherv' of the upper 
left lobe mdicatmg the site of the onginal 
lesion In the lower left lobe only a few 
linear striie of mcreased density marked 
the location of the prevnous infiltration 

An mtensive regimen of anti-s}Tjhihtic 
treatment w as instituted There were no 
further s}Tnptoms or signs referable to the 
chest Roentgenograms made sev'eral 
months later (Fig 3) showed both lung- 
fields to be entirel} free of anv' patholog}"^ 

COMMENT 

An undoubted case of pulmonan,' S}Tihihs 
mv olnng the upper and lower lobes of the 
left lung has been presented This case 
conformed to all of tlie entena laid down 
for a diagnosis of s}'phihtic infection of the 
lungs The response to specific therapy 
was prompt and lasting 

Attention is directed to the possibility 
of confusing such cases with tuberculosis 
or tumors of the lung parench}-ma 
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1 IV ( Uix HUi lui T >iu lit I In tiVniMViril 
iiumili nftit ilu iri-\tiium u u tmiiiilitul Itotli 
ImiK lull! Ill iiUinU (uLofanv 


a i ist of sNpliiIiUi. luI)i.rcuIoiis svmiviosjs 
with a spiiliim posUm for luhink bacilli 
iitosl artaiiih iii issoci ikd s\ jilnhs of the 
lun;; would iu\cr Ik su'^jiccltd \ram 
ctiscs arc . llKaforc ontin l\ o\crlooktd or 
confused with tube reulosis or tuninrs of the* 
liiiijf ptreiiehyuM winch fact would (end 
to account for tlic rant\ of the' disease 
Case 1 I S IK Kress 'cars 

cmploced vis cook in a home, entered the 
clinic on Juh Ki l‘l{2, with the diagnosis 
of puhnonare tuberculosis 
hamily history Irrevelaut 
Mantnl liislorv Married twice, one 
child by first husband, at^ed 2tl \cars, 
hvinp and W'cll, and one niiscarmge be 
second husband, occurring three years be- 
fore tins c\aminatiou .Second husband 
evas thought to have pulmonary tubercu- 
losis, but had been treated for syphilis for 
several years 

Menstrual history Periods irregular, 
prolonged, and accompanied by much pain 
m the lower right quadrant 

Past history She had had tlic usual 
juvenile infections, also influenza in 1918, 
but no respirator)' complications There 


had Ik ell it tacks of so called rheumattsm 
md ni'vdgic p uns in '.arioiis parts of the 
IukK vis Well as indigi'.tion for a penod 
of two \t irv It was sigiiifiant that she 
!i id Ihiu trc.ited for s'philis for three 
M.trs hujuir' into this ga\e the impres 
Sion th it till tre itnirnt w,is inadequate m 
»'ir\ n jiul 

Pr, <! nt tllitis^ 1 his iKgan two months 
Ik fore ldnlI^slon to the clinic witli sticre 
jMiu 111 the hit Mill of the chest, pleuritic 
111 ch ir It te r irrtgtikir fewer, ranging from 
to ItH)" ] , highest in the afternoon, 
viiid .uefiuipuiiid by night sweats and the 
e \}H i tor.ition ot a tmie'o purulent sputum 
klu fill we ik, blit lier appetite was good 
vind sIk eoiUmiied to work Appnrcnth 
•-hi !nd lost no weight 

Plnstf.tl I uw'ihitlinn i his re'calcd a 
well fleielopid, well noiin-'hcci coloni 
fern. ill with .1 tejiical *-i rjnginoiis noduU. 
s\ plideKh nil o\er tin poslenor aspect o' 
till iiiek shonldtrs, upper anns, lo'ver 
biek ind upper glide il regions which wa' 
bilatinlK senniutncal m its distnbution 
She sl.nti'd tint this eniption had been 
jircHiil for sc'eral months Itwasnotac 
eompamed b\ ilehing Ilierc were shotU 
glands m lioth a\illa also in the inguinal 
regions 1 he e'pitroclilcars were not pnlp 
able file deep and superlicial reflc'cs were 
noninl The ewe car, nose, and throat 
examinations were essentially negati'cbut 
for some In pcrtrojihy of Uic tonsils The 
llnroid gland was not cnkirgcd, and no 
cervical gl.ands were felt In the cliest. 
fine, moist crepitant nllcs w ere heard in the 
left axilla and lateral half of tlie left infra 
clavicular region, but all otlier physical 
signs were negative Examination of the 
abdomen showed notlimg of any signifi- 
cance, except some tenderness in the lower 
right quadrant Pclvac inv estigation re- 
v'calcd some tenderness in the nght fomix 
with slight induration, uterus of nonnal 
size, and m its normal position 
Laboratory examinations Sev eral sputum 
tests were negativ'e for tubercle baalli 
No Vincent's organisms were found A 
urinalysis show ed a mild albuminuria The 
leukocytes were 8,400, differential count— 
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tween the ages of 35 and the menopause, m 
which the uterus is not larger than a four 
months’ pregnancy and is not complicated 
by o\ anan cysts or other adnexal disease 
Larger fibroids may be radiated if there are 
contra-indications to surger>% often with 
brilliant results However, the larger and 
harder tlic fibroid tlie less chance of com- 
plete regression of tlie tumor and the 
greater the percentage of poor results Y an- 
ous complications of fibroids have been 
gi\cn as contra-indications to radiation 
Among these are co existing ovarian cysts, 
pedunculated and submucous fibroids, in- 
carcerated fibroids, desire for future preg- 
nancy, adnexal mllammation, and unusu- 
ally large fibroids, etc These arc valid 
contra-mdications with the exception of 
chronic peb ic iiiflaiumator}' disease This 
condition is not considered unsuitable for 
radiation , on the contran,', tins experience 
includes cases in which radiation has defi- 
nitely improicd the condition and in no 
case has the inflammation become aggra- 
\atcd by it Submucous pedunculated 
fibroids sliould be removed surgically Des- 
jardins (2) advises treatment with radium 
w hen they arc small Surgical rcmo\ al fol- 
low ed b\ radium to the base is, in my ex- 
perience’, good treatment when submucous 
fibroids arc found Large incarcerated 
fibroids arc best treated by rcinoial It is 
noteworthy that few, if an\ . oianan cysts 
Inic' exmic to operation after tins treat- 
mint, and one case winch, after consulta- 
tion, was considered to haic an oiarian 
list liad no trace of it following treatment 
I'olheailar c\ sts as a nile disappear, and sel- 
dom recur Howcier, a case complicated 
b\ the priM-iia of an oianan cyst of diag- 
nov iblc sire is consideTcel unsuitable for 
lis Uimiit In e im*s licfore the age of 35 n 
miomutoiin would appear indicated or if 
<le*-iretl, a tempnrarv menoiiause bi radia- 
tion in i\ be induced lucapaeitatiug dis- 
uuiinnlu !>, m Women under to lia\e been 
I'luifd b\ tunjioran stcnh/ing do'>es 
'■hill iiKiiH', r^lu^l till p.atient usually 
I'niU'’ .mm for inotlnr Ire itnient Ihe 
.inununlu i iiHi.dK ibout one Mar 
If tluri ari m, Ind ifTuts uid the patient 


so washes, the second treatment may be 
large enough to make it permanent In 
producing a temporary' amenorrhea, the 
patient should be aware that a permanent 
amenorrhea may follow, this has not oc- 
curred in any case of this senes except when 
done intentionally It is particularly liable 
to follow if subtotal removal of both o\ anes 
has been done beforehand by' surgery If 
myomectomy has been done and symptoms 
still persist radiation may be used 
The plan of treatment used m this senes 
IS, first, to select suitable cases by careful 
history' and phy'sical examination These 
include fibroids, whidi are intramural or 
subserous and not pedunculated, in pa- 
tients between the ages of 35 and the meno- 
pause Cases with o\ anan cysts or fibroids 
o\ cr three montlis’ pregnancy ' m size should 
be excluded, unless surgery' cannot be 
done The sy'mptoms usually' arc menor- 
rhagia w ithout intermenstrual spotting I n 
the second group will be cases of meno- 
pausal dysmenorrhea, these may have 
fibroids or subinv'olutcd uten, and the lat- 
ter may be normal in size The tlnrd group 
wall be fibroids in patients under 15 y cars of 
age An occasional case may' be treated as 
young as 33 A temporary amenorrhea 
may be jiroduced bv a half dose, but a 
myomccloinv or radium m tlie utenne 
canal would appear preferable Patients 
under the age of 15 with a severe menor- 
rhagia or dy smonorrlica may lie given a 
temporarv sterilizing dose 
The treatment consists of x-ray thcrapv 
apjihed through four ports, over tlie pch'is 
Ihc factors arc as follows 200 kv filtexee] 
through 0 5 mm Cu and 1 imn Al at 5(; 
cm distance art used to deliver from GOO Ic 
()50 r units per 1 5 sq an field, and Uic cen- 
tral Ix'am in each field is directed toward 
the ovaries The total dose is given on 
two tliree or four successive davs The 
case IS (hen observed by inontlilv evamina- 
lions until the uterus has returned to ap- 
proximate K nonnal si^c, (he patient is 
then discharged If tlicre is an abnonnal 
response to radiation therapy, prompt sur- 
gical coiistiUaiioii IS sought and a curettage 
IS done to nile out corpu- canci r If found 
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^PHE radiation treatment of benign uter- 
ine hemorrhage, at or near the meno- 
pause, IS not a new procedure IVIan)” 
thousands of eases lia^e already been re- 
ported, so that the status of radiation m the 
treatment of tliesc conditions is knon n w lih 
fair accnrac) This report concerns the 
radiation treatment of dOb cases of uterine 
hemorrhage, with an anahsis of the results, 
together wath certain obsen ations based on 
this experience The discussion is not 
meant to be a comparison of radiation, stir- 
gen , and medical treatment Some eases 
are found suitable for one method of treat- 
ment, some for another, and one ma) suc- 
ceed m cases m which another has failed 
It is, rather, an effort toe\aluatc the degree 
of success using radiation treatment alone 
Utenne fibroin) onias arc present and 
probabl) contribute to uterine heinorrhage 
m Uic greater percentage of casts Klob (1) 
estimates that utenne nn onias arc present 
in 50 per cent of all women o\ cr 30 ) cars of 
age, and in 20 per cent of all w omen o\ cr 35 
Ewing states that “the essential etiologic 
factor m utenne myoma is an embr}ogcnic 
disturbance of the structure of the uterus 
due to a disturbance in the formation of tlie 
tubes, uterus, and vagina from the Muller- 
ian ducts w'hich split off the \3''olffian bodies 
at an early period and fuse to form the 
genital tract The relation of certain 
early myomas to the blood vessels of the 
uterus has long imjiressed many obsen'ers 
and suggested that utenne myomas anse 
from a disturbance m the grow'th of blood 
xessels from the walls of wdiich the utenis 
and vagina onginally receive their muscular 
tissue Rosger, Sobotta, and otlicrs have 
traced the development of early myomas 
from tlie vessel w’alls and concluded that 
the blood vessels control tlie ongm and 
growth of utenne myomas ” 

Radiation acts chiefly on the ovary and 
in adequate doses represses the formation 


of the Graafian follicle It so acts because 
tlie germinal epithelium is among the struc- 
tures most sensitive to radiation The 
o\ar}' as a whole suffers little damage, and 
after radiation appears normal in size and 
color Nicotra (3) states that a histological 
examination of the utenne mucosa one or 
two months folloinng radiation was nor- 
mal There is undoubtedly some action on 
the fibroid itself Zimmem and Brunet (4) 
found the tumor to regress m response to 
treatment after the menopause, also after 
menses were again resumed FuiUierraore, 
cenical stump fibroids respond well to 
x-ray therap) , even after tlie remoi al of the 
uterus and ovaries There is probably ver}’^ 
little action on the blood i essels m the dos- 
ages emplox cd, and tlie action on fibroids 
probabh’ docs not depend on blood vessel 
action 

The effect is distinctlv different in the 
event that tlic x-ray or radium is used 
The radium is usually placed m the utenne 
canal, and its greatest action is local and 
fades off rapidly a few centimeters awa)' 
from the source On tlie other hand, x-rays 
treat tlie oxarics and tlie whole pehns 
fairly cvenh and do not produce the caustic 
effect whicli tissues adjacent to radium re- 
ceive Desjardins (2) states that either the 
\-ray or radium is a specific for bemgn uter- 
ine hemorrhage at or near the menopause 
not related to fibromyomas Radium 
placed in tlie canal may produce bowel m- 
jur) if tliere should be adhesions holding 
the bow'el to the uterus Action with 
radium great enough to affect the ovar)' 
produces more damage to the utenne wall 
tlian appears necessary Most radiologists 
who hax e both x-rays and radium at their 
disposal prefer x-rays on account of their 
more gentle action and their greater effect 
on the ovary (6) 

In general, the mdications for radiation 
are m those cases of hx^permenstruation be- 
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tween the ages of 35 and the menopause, in 
which the uterus is not larger tlian a four 
months’ pregnancy and is not complicated 
b) o\ arian c} sts or other adnexal disease 
Larger fibroids may be radiated if there are 
contra-indications to surgerj', often wnth 
brilliant results Howc\cr, the larger and 
harder the fibroid the less chance of com- 
plete regression of the tumor and the 
greater the percentage of poor results Van- 
ous complications of fibroids have been 
guen as contra-indications to radiation 
iVmong these arc co existing ovanan cysts, 
pedunculated and submucous fibroids, in- 
carcerated fibroids, desire for future preg- 
nane} , adnexal inflammation, and unusu- 
ally large fibroids, etc These are valid 
contra-indications with the exception of 
chronic pelvic mflammator}* disease Tlus 
condition is not considered unsuitable for 
radiation , on the contrary , this experience 
includes cases in which radiation has defi- 
iiiteh iinproicd the condition and in no 
case has the inflammation become aggra- 
\aUd b\ il hubmucous pedunculated 
fibroids ''hoiild be rtiiioe cd surgically Des- 
jardins (2) ad\ iscs treatment wntli radium 
wlicnthei are small Surgical rcino\ al fol- 
lowed b\ radium to the base is, m my cx- 
licntnce, good treatment when submucous 
fibroids are found Large incarcerated 
fibroids arc lie’st treated b\ remoial It is 
noteworthv that few, if am, oianan cysts 
hue come to ojKration after this treat- 
iiu’iit, and one cise wliicli after consulta- 
tion was considered to haic an o\ arian 
Cl St had no trace of it follow mg treatment 
I'olhcular c\ sts as i nik disappear, and sel- 
dom recur Howes e'r a case complicated 
b\ the pn-stnct' of in oianan c\si of diag- 
no'^iblc sue is loiisidcnd unsuitable for 
tre ilnunt In cases before the age of 35 a 
uiiouKctfimi would apjiear indicated or, if 
sired temporan menopause b\ radia- 
tion 111 i\ j)e iiidnced Incapacitating dys- 
nutiorrluas m women under 15 hue been 
reused b\ tenijHjrari sUnhrmg doses 
a 1 nuii^es return, the patient usually 
s'” i» agim feir mother tre it me nt Ihc 

iiuitorht I iivinip iboiil one \eir 

t t Ku nri no bid efTiets iiid the patient 


so washes, tlic second treatment may be 
large enough to make it permanent In 
producing a temporary' amenorrhea, the 
patient should be aware that a permanent 
amenorrhea may follow , this has not oc- 
curred m any case of this senes except when 
done intentionally It is particularly liable 
to follow if subtotal remos al of botli o\ anes 
has been done beforehand by surgery' If 
my'omcctomy has been done and sy mptoms 
still persist radiation may be used 
The plan of treatment used in tins senes 
is, first, to select suitable cases by' careful 
history' and physical examination These 
include fibroids, which are intramural or 
subscrous and not pedunculated, in pa- 
tients between the ages of 33 and the meno- 
pause Cases witli o\ anan cy'sts or fibroids 
01 er three months’ pregnancy in size should 
be excluded, unless surgery cannot be 
done The sy'mptoms usually' arc menor- 
rhagia w itliout mtemienstrual spotting I n 
the second group yyill be cases of meno- 
pausal dysmenorrhea, tliesc may ha\e 
fibroids or subim oluted uten and the lat- 
ter mav be nonnal m size The third group 
w ill be fibroids m patients under 35 y cars of 
age An occasional case may be treated as 
young as {13 A temporary amenorrhea 
may be produced by' a half dose, but a 
my omcctoiny or radium in the utenne 
canal would appear preferable Patients 
under the age of 15 with a scicre menor- 
rhagia or dysmenorrhea may be giicn a 
temporary sterilizing dose 

Ihe treatment consists of x-ray therapy 
applied llirough four jiorts, o\ cr tlie peh is 
Tile factors arc as follow s 200 k\ filtered 
through 1) 3 mm Cu and 1 mm Al at 30 
cm distance are used to deli\ er from 000 to 
()30 r units per 1 5 sq cm field, and the cen- 
tral beam m each field is directed toward 
the oianes The total dose is gnen on 
two three or four siiccessuc days Tlie 
case is then observed h\ monthly examina- 
tion*. until the uterus has returned to ap- 
proxiimteh noninl si7c, the patient is 
then div-eharged If there is an abnomnl 
resjioiise to radntion therapy, prompt sur- 
gical consult itioii IS sought and a curettage 
IS done to rule out coqius can« r If found. 



G02 


RADIOLOGY 


radium treatment, hysterectomy, or both 
are done IVlost of tlie failures m tlus series 
have been due to failure to recognize carci- 
noma of tlie fundus These may occasion- 
ally be overlooked even after a diagnostic 
curettage has been done (5) Theoreti- 
cally, these cases should be excluded from 
the senes, because by having a routine 
diagnostic curettage beforehand Uie ma- 
jont} of them should be found Our reason 
for not having it done is largel) on financial 
grounds, as it has been more expensive to 
the patient to ha\c it done than the entire 
cost of radiation AVe nould rcconiniend 
it in ever} case, to find the tno or three 
cases of cancer in each hundred <idmissions 
if the cfianccs for rccoecrj in these two 
or tliree were serious!) jeopardized b) a 
two to three months' delaj Howc\cr, 
carcinoma of the fundus grows slowh and 
IS not prone to metastasize early, and 
radiation should lend to repress its growtli 
e\en though inadequate in amount For 
these reasons, if no unusual complications 
or suspicious sjanptoms are present, these 
cases have been treated first, and surgical 
intervention has follow'cd ns soon as an\ 
suspicions were aroused Needless to say, 


if there is pain, mtermenstrual spotting, or 
cachexia the diagnostic curettage is done 
before any radiation is attempted 
After radiation, the patient has not as a 
rule been more mcapaatated than she was 
prior to treatment, and usually attends to 
licr regular duties without mtemiption 
After radiation, the patient usually e-xpen- 
cnccs a moderately tired feehng, which 
wears off wnthiii a w'eek or so In some 
cases radiation sickness may be severe, but 
these s)nnptoms are seldom alarmmg and m 
none has it been considered senous The 
menorrhagia is not influenced for at least a 
month , m fact, many cases show an exag- 
gerated menstnial flow at the nexl penod 
This IS usualli controlled by rest in bed 
Transfusion is seldom, if ever, necessat)'^ 
Some cases w ill not menstruate again after 
tlie treatment but the majont)-^ of cases will 
ha\ c one period and occasionally tw o The 
fibroid does not show much reduction m 
size until one month after the last mens- 
trual penod From then on there is a 
gradual reduction in size for several months 
No radiation acadents have occurred 
and no mortality attnbutable to radiation 
has resulted Death has followed subse- 
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OrangL 

42 

Grape fruit 

59 

Ivorger limn grape fruit 

0 

Size not stated 

99 

Tola I 

244 


Health good 
peh IS nominl 

Patient «tll 

Carcinoma 

after radiation 

last report 

uterus 

IS 

3 

1 

fi 

I 

0 

5 

1 

0 

14 

7 

1 

41. 

s 

3 

7 

1 

0 

79 

14 

3 

194 

35 

S 


Surgerj 

later 

1 

0 

0 

0 

-> 

1 
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TABLE II — RESUr TS AFTER RADIATION IN MISCELLANEOUS GROUP 


Health good, Patient 
peh IS normal well 




after radia 

last 

Recur 


Cases 

lion 

report 

rcncc 

Dysmenorrhea 

SG 

06 

16 

0 

0 

0 

0 

0 

3 

1 

0 

Endomctnosis 

1 

1 

0 

Endometritis hyperplastic 

3 

3 

1 

0 

Peine inflammation 

1 

0 

Menopause artificial 

2 

20 

10‘ 

0 

Menorrhagia 

20 

0 

Metrorrhagia 

19 

0 

0 

Stcnhration 

4 


3 

0 

Submvolution 

10 

* 

27 

390 

1 

Total 

Total all cases 

152 

120 

^ One patient died from other causes 





Carcinoma 

uterus 

2 

0 

0 

0 

0 

0 

0 

0 

0 


Surgeo 

later 

3 

0 

0 

0 

0 

0 

0 

0 

0 

2 


Good 

result 

91 

3% 

100 

0% 

100 

0% 

97 

6% 

91 

5% 

89 

0% 

94 

0% 

94 

0% 


Good 

result 


94 1% 
100 0 % 
100 0 % 
100 0 % 
100 0 % 
100 0 % 
100 0 % 
100 0 % 
100 0 % 


97 1% 
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quent surgical treatment of cancer of the 
utenne body due to the progress of the can- 
cer, but whether the omission of a prelmn- 
nar^'- diagnostic curettage contnbuted to it 
15 an open question Certainly the radia- 
tion does not contnbute to it, but the two 
months’ delay before operation may have 
It IS well knowTi that the normal meno- 
pause does not appreciabl)'' change the 
sexual urge It should be stressed at this 
point that radiation does not castrate or 
de-sex the patient any more than the nor- 
mal menopause does Carter (6) saj's 
“The internal function of the ovary is not 
depressed more than by the normal chmac- 
tenc ” The ovanes in cases obseri'-ed by 
operation after radiation — and one such 
case was so observed — are normal in size 
and color, but no corpora lutea are seen 
Radiation prevents o^a^latlon, and as a re- 
sult the folhcular hormone which activates 
the menstrual cycle is suppressed This 
prevents stimulabon of the fibroid by the 
penodic congestion of the menses, and thus 
reduces its blood supply If fibromyomas 
come from the blood vessel walls, as many 
pathologists believe, it can be seen that 
this action should result in their regression, 
extending over vai^ung lengths of time 
Cases ha\c been reported m which fibroids 
continued to regress so slow I) that the 
utcnis did not reach normal size until 15 
years had elapsed The average uterus 
wall, if the tumor is not too large, reach nor- 
mal dimensions in from one to slx months 
after amenorrhea has been produced If 
considerable anemia is present, it may take 
from six months to one } ear for the blood to 
regain normal hemoglobin, this depending 
on Uie sc\ ent} of the anemia and tlie length 
of the illness W'ltli the cessation of the 
menses, the blood picture begins to lmpro^ e 
and tlierc arc as a nile no pch ic s}nnptoms 
\ leukorrhcal discharge ina} persist for a 
time but nsualh soon disappears Hot 
Hashes appear when the menses cease, thev 
arc rard\ ns troublesome as the natural 
menopause, and are decidedh less sciere 
than w hen produced b\ the rcmo\ al of the 
oiancs Bowang states “\Vc know tliat 
the nu nopauec brought on h\ therapeutic 


admmistration of radium or roentgen rays 
IS less stormy than that produced by cas- 
tration ” 

Patients as a rule do not gam m weight 
Falls, m a study of 1,000 cases of goiter, 
found no defimte relation between them 
and fibroids He beheves that hypoth}T'oid 
patients tend to gam m weight after radia- 
tion, but that It can readily be controlled by 
diet Other cases do not gam beyond the 
normal weight which they had before their 
illness A few of the cases remewed gamed 
m weight, but these were h)T)oth)rroids, 
and their w^eight was easily controlled by 
diet and thyroid medication Falls states 
that cases with fibroids and adnexal disease 
show no greater mcidence of thyroid dis- 
ease than the normal The basal rate m 35 
of his cases was shghtly high, but was not 
considered significant Nervousness is gen- 
erall)'^ improved, and one case mentally sick 
was greatly improved, probably due to im- 
provement m her general health There is 
no evidence to show increased nervousness, 
m fact, the emdence pomts m the opposite 
direction 

Various complications w’hich definitely 
contra-mdicate radiation have been given, 
but these are about as infrequent as un- 
usual coraphcations m pregnancy, and 
w'hile no records were kept of patients ex- 
amined but not treated, this expenence 
leads to the conclusion that probably nme 
out of ten cases are suitable for radiation at 
some time dunng tlie disease Wintz, at 
Erlangen, treats 90 per cent of these cases 
by radiation French gjmecologists, ac- 
cording to Waters, operate on about 70 per 
cent, but if familiar wntli radiation divide 
tliem equal!}' betw'cen surger}' and radia- 
tion The results m therapy after the 
menopause are not gratifying Fibroids at 
that time arc usually hard m consistency, 
and will usually go down slowdy after re- 
peated treatments, but the results m post- 
menopausal fibroids are not considered 
good 

Sarcoma is not thought to develop m 
fibronnomas as former!} belie\cd, but to 
grow m another part of tlie uterus, co- 
cxislcnUN or after a fibroid has been pres- 
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cut NorswortJu stales “Reports are 
published m winch fibromas of apparently 
simple structure have destroyed life These 
reports, however, should be accepted with 
the knowledge that the uterus is occasion- 
ally the scat of tnic sarcomas whicli in 
their early stages present sjunptoms chni- 
call} characteristic of fibromj omas There 
IS no positn c c\ idence on record tliat inno- 
cent fibroids take on sarcomatous degenera- 
tion unless complicated by trauma or in- 
fection ” 

While there arc numerous conlra-mdica- 
tions for radiation, the percentage of cases 
wliicli cannot be treated is probably not 
o\cr 13 per cent 'Ihis means that out of 
100 cases ten will be rejected as unsuitable 
for radiation, while fi\c will be treated and 
require surger}' later If a diagnostic 
curettage is done m c\cr} case, the two to 
four cases of carcinoma of the body of the 
uterus should be discovered Our method 
then gl^ cs a poorer group of statistics than 
if these were c\chidcd beforehand b) a 
curettage 

SUMMAUa 


Total cases treated 
3 otal fibroids 

'lolal fibroids well after radia- 
tion 

Total miscellaneous group 
Total miscellaneous group w ell 
Incidence of carcinoma fundus, 
fibroids 

Incidence of carcinoma fundus, 
miscellaneous group 
Incidence of carcinoma fundus 
all cases 

Fibroid cases requiring surgery 
after radiation 

Non-fibroid group reqmnng sur- 
gery after radiation 
Successful results all cases 


m 

244 

04 0% 
1)2 

07 1% 
3 . 3 % 

1 .32% 

2 3% 

2 8 % 

1 3% 
95 8% 


(1) 3\anle we have no records of the 
number of cases that refused 
account of contra-mdications, it is believed 
?^at more than nine out of ten cases re- 
ferred for radiation have been conside 
suitable for treatment, and the results, so 


far as they could be ascertained, are given 
on all cases so treated 

(2) This series fails to show any case of 
cancer of the uterus developing later The 
evpenenec m this renew leads to the im- 
pression tliat utenne or cervical cancer is 
rare after such radiation, provided, of 
course, that it was not present ongmally 

(3) No primary mortality occurred m 
this senes, and no senous later sequelae 
have developed 

(4) It is our firm belief, based on a large 
number of inquines, that the sexual fives of 
these patients are not appreciably changed 
b} the radiation therap) The term “\-ray 
castration” is emphatically disliked in de- 
scnbing this form of treatment 

(5) If a diagnostic curettage is done be- 
fore radiation and cases of corpus cancer 
eliminated, radiation theoretically should 
hai c 2 5 per cent better results than these 
statistics show 

(G) Fne per cent of cases treated may 
recjuirc surgerj', to effect a good result 
Surger) may follow radiation without any 
untoward effects, and the results in cases 
hanng both radiation and surgery should 
be tlic same as wnth surgerj' alone 

(7) In propcrl}.’ selected cases of benign 
hemorrhage at or near the menopause, 
\-ra) Ihcrap) wall produce satisfactory re- 
sults in 93 per cent of cases 
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ROENTGEN EXAMINATION OF THE INTERCONDYLOID FOSSA 

OF THE KNEE JOINT 


By GERHARD DANELIUS, M D , and LEO FREDERICK 1\IILLER, 2vl D , Chicago 


From the 


Roenteenological Se^^^ce of Dr Max Cohn, and the Orthopedic Ser%nce of Dr Charles 
M Jacobs, of the Mount Sinai Hospital, Chicago 


F rom a clmical standpoint, there are 
a certain number of cases which pre- 
sent definite mtra-articular patholog)’' 
of the knee 30 int, in which the roentgen 
films taken m the usual manner give httle 
or no aid to the dmician Thus, a ^^ew for 
the Msuahzation of the intercondjdoid 
space and the posterior compartment of the 
Imee joint is essential, the idea was first 
suggested by B^cl^re, and later by Frik, m 
1932 There are a number of scattered re- 
ports in the foreign literature, but we were 
unable to find an> report m the American 
literature The value of this xnew for tlie 
interpretation ol mtercondyloid pathology 
IS so beautifully illustrated that it warrants 
its publication 

The anatomy of the mtercondyloid fossa 
and its contents is an aid m understanding 
the \aluc of this \new for xnsualization of 
its contents m diseases The lower third 
of the femur has two condjles which are 
separated behind by the mtercondyloid 
fossa, this fossa being tilted at an angle of 
GO degrees 

Antenorh , the lateral condyle is wider 
and more prominent, while the medial 
cond\ Ic is narrower and longer to compen- 
sate for the obliquitv of the shaft WJien 
the femur is m the natural position, the m- 
fenor surfaces of the condvles are on the 
saint plant and almost parallel for articula- 
tion w ith the upper surfaces on the head of 
the tibia Tht two condvles are continu- 
ous m front, fonning a smooth trochlear 
surf ICC for articulation w ith the patella 
Tht opposed surfaces of the two cond\ Ics 
form the boundaries of the intcrcondxlar 
fossa and gi\c attachmtnt to the cnicial 
ligaments J ht postenor crucial ligament 
IS .illathtd to the fore part of the lateral 
surface of the medial condi le, and the an- 
tenor cntcial ligament to the back part of 


the medial surface of the lateral condyle 
(Moms) The synovial membrane also 
projects mto the joint and is occupied by 
fat, which sere^es as a padding to fill the 



Fig 1 Illustrating the technic for lasuahration 
of the inttrcond>loid fossa 


spaces The chief of tliese processes — 
patellar sjTiovial fold, or the hgamentum 
mucosum — arises from the mfrapatella fat 
mass This so-called ligament is the cen- 
tral portion of the large process of the syno- 
^ lal membrane, of which the alar folds form 
tlie free margins It extends from the fatty 
mass below the patella backw ard, and up- 
ward to the mtercondj loid notch of the 
femur, w here it is attached m front of the 
antenor cnicial and lateral to the postenor 
crucial ligament This ligament becomes 
tense m flexion and sen. es to keep the pad 
in position w hen there is positn e pressure 
in the joint (Fisher) 

A roentgen film taken in tlie usual man- 
ner docs not pennit the mtercondyloid 
space to be seen, because the antenor por- 
tion of the mtercondj loid part of the femur 
supeninposcd upon this space J^Ianj 
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ent Norsu’ortJiy states ‘‘Reports are 
published m which fibromas of apparently 
simple structure have destroyed life These 
reports, however, should be accepted with 
the knowledge that the uterus is occasion- 
al!} the scat of true sarcomas which m 
their carlv stages present s}Tnptoms chni- 
call} characteristic of fibrom) omas There 
IS no positn e e\ idcncc on record that inno- 
cent fibroids take on sarcomatous degenera- 
tion unless complicated by trauma or in- 
fection ” 

While there arc numerous coiitra-indica- 
tions for radiation, the percentage of cases 
wliicli cannot be treated is probably not 
o\cr 15 per cent This means that out of 
100 cases ten will be rejected as unsuitable 
for radiation, while fixe will be treated and 
require siirger}' later If a diagnostic 
curettage is done in ex'cr} case, the two to 
four cases of carcinoma of tlic body of the 
uterus should be discox'crcd Our method 
tlien gix cs a poorer group of statistics than 
if these were excluded beforehand b) a 
curettage 

SUMMARY 


1 ot.il cases treated 
Total fibroids 

lotal fibroids well after radia- 
tion 

Total miscellaneous group 
Total miscellaneous group w ell 
Incidence of carcinoma fundus, 
fibroids 

Incidence of carcinoma fundus, 
miscellaneous group 
Incidence of carcinoma fundus 
all cases 

Fibroid cases requiring surger}' 
after radiation 

Non-fibroid group requinng sur- 
ger}’' after radiation 
Successful results all cases 


m 
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94 0% 
152 

97 1% 
3 3% 

1 12 % 
2 5% 

2 8 % 

1 3% 

95 8% 


Cl) "While we hax^e no records of the 
number of cases that refused treatment on 
account of contra-indications, it is behexed 
Sat more than nine out of ten cases re- 
ferred for radiation have been 
suitable for treatment, and the results. 


far as they could be ascertained, are given 
on all cases so treated 

(2) This senes fails to show any case of 
cancer of the uterus developing later The 
expencnce in this renew leads to the im- 
pression that utenne or cemcal cancer is 
rare after such radiation, proxnded, of 
course, that it xvas not present ongmally 

(3) No primary mortahty occurred m 
tins senes, and no senous later sequelae 
hax e dex’^eloped 

(4) It IS our firm behef, based on a large 
number of mquines, that the sexual hx^es of 
these patients are not appreciably changed 
by the radiation therapy The term “\-ray 
castration” is emphaticall} disliked m de- 
scnbing this form of treatment 

(5) If a diagnostic curettage is done be- 
fore radiation and cases of corpus cancer 
eliminated, radiation theoretically should 
hax c 2 5 per cent better results than these 
statistics show 

(6) Fix c per cent of cases treated may 
require surger}', to effect a good result 
Surger} may follow radiation xnthout any 
untoward effects, and the results m cases 
hax mg both radiation and surger)’’ should 
be tlic same as wath surger}’ alone 

(7) In properly selected cases of bemgn 
hemorrhage at or near the menopause, 
\-ra} therap}’ wall produce satisfactor}’ re- 
sults 111 95 per cent of cases 
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conus should always be used We must 
guard against mo\ement of the leg, be- 
cause w e use an increase in our time corre- 
sponding to the lack of the intensifying 
screens Figure 1 very clear!}' illustrates 
all the details of the te^nic 
It is not within the scope of this paper to 
give all of the patholog}' m our senes of 
cases, but to present a number of typical 
pathological conditions which are best 
illustrated by this new 
On the film (Fig 3-^4), in the anteropos- 
tonor view of the knee joint, the beginning 
of a lipping IS seen at the outer border of the 
tibial condyle and a questionable elonga- 
tion of the tibial spines In contrast to this, 
the special view (Fig 3-B) illustrates 
clearly all that the anteropostenor new' 
has gn en, plus some fine calcified stnie and 
spurs on the inner border of both condyles, 
which we have to interpret as calcifica- 
tions in the crucial ligaments The elonga- 
tion of the tibial spines is much more pro- 
nounced and belter \isuahzed m its de- 
tails 

In the anteropostenor \iew' (Fig 4--1), 
the joint spaces arc clcarl} seen, and the 
tonlours of the articular surfaces arc regu- 
lar d he tips of the tibial spines are hidden 
b\ till cond\les of the femur There is an 
o\al shiped, c deified area seen at the base 
of tin. tibial spines 1 iiere is a lighter area 
of ckiisitt mthc lateral aspect of the medial 
eoiidele The lateral new aids us little or 
none 111 the interpretation of this knee 
joint 

1 ooking at the special new (Fig -l-ZJ), it 
needs a more cvleiisue patholog\ , (1) 

One o\ d shqHd shadow, presenting bone 


structure, is seen in the rmddle of the inter- 
condyloid space, (2) another oval-shaped 
shadow IS seen over the lateral tibial spine, 
of homogeneous calcium densit}', which ap- 
parently corresponds to the shadow visual- 
ized on the other view', (3) elongation and 
irregulanties of the tibial spmes, (4) the 
mtercondyloid surface of the medial con- 
dyle IS markedly roughened The medial 
portion of the mtercondyloid space is partly 
filled by an irregularly hmited bony pro- 
jection, arising from the medial portion of 
the condyle A gastrocnemius sesamoid is 
seen The interpretation is an advanced 
calcification in the crucial ligaments, and a 
calcified body m the syno\nal membrane 
w'lth a marked osteo-arthrosis deformans, 
w hicli IS e\adent in the mtercondyloid fossa 

Figure 5-A show's all the typical signs of 
a chronic infectious osteo-arthntis of the 
knee joint A special view' (Fig 5-B) re- 
^ cals tlie mtercondyloid space to be normal 
except for the tibial spines, which are 
flattened It is quite interesting to com- 
pare this ^^ew of an infectious athropic 
arthntis with that of the osteo-arthrosis 
(Fig 4-B) 

Figure C-4, in the anteropostenor Mew', 
rc\eals a narrowing of the joint space and 
some irregulanties of the tibial spines, 
which are supenmposed with the patella 
A definite interpretation of tins film is diffi- 
cult 1 he lateral new , how e\ er, rc\ cals a 
leaniig off of one of the tibial spines which 
is practicalh obliterated the condyles of 
the femur The special new (Fig 6-jB) 
definitclv shows a fracture line at the base 
of the tibnl spmes, and both lips of the 
spmes appear tom 



I IB 4 A (upper left) Aiitcronosti-nor vicn indefinite as to patliolog) Fib 4 B (upper right) Same 
case There is inarKe-d ossified emend liBaracnts with calcified bodi in synoeaal membrane 
djloid fossa inarkedlj decreased in size, due to ostco arthrosis Fib 5 1 (lower left) C^mci^Ktious 
nrthntis Vig 5 B (loteer right) Same case Iiitercond>loid fossa normal, tibial spmes flattened 


times the spines of the tibia are partly 
covered by this portion of bone In a 
special view, a normal knee (Fig 2) reveals 
the space, senu-circular m outline, with its 
edges smooth and regular , tlic spmes of the 
tibia are always visible, and the articulat- 
ing surfaces of the tibia and femur are seen 
as well as, or better than, on the ordinary 

anteroposterior view 

The mtercondyloid fossa can be visuaJ- 
ized on a roentgen film by a rather smp e 
technic As the roof of the mtercondyloid 


fossa IS tilted for 60 degrees, thus we flex 
the knee joint for the same amount For a 
more distmct detail, we do not use mtensi- 
screens but a film iiTapped in black 
paper, which is placed m good apposition m 
tlie popliteal space with the knee m a 
flexion of GO degrees It is ad^^sable to use 
a lead sheet underneath the film m order to 
obhterate the back-scatter The central 
ray is directed exactly below the infenor 
tip of the patella, and is perpendicular to 
the longitudmal axis of the tibia A narrow 


DISCRETE PULMONARY LESIONS, ROENTGENOLOGICALLY 

CONSIDERED 

By JOSEPH M FRUCHTER, M D , Philadelphia 
From the Department of Radiologis Jewish, Northern Liberties, and Northeastern Hospitals 


I T IS an undisputed fact that the roent- 
gen examination of the chest is a dis- 
tinct aid in the diagnosis of pulmonary 
disease, particularly so m conditions which 
manifest tliemselves as discrete lesions, 
some of iihich ate so small that they are 
frequently o\ erlooked on ordinary physical 
examination It is also true, how'ever, that 


Mihaiy^ tuberculosis — acute, chrome, and 
healed , 

Miliary bronchopneumoma , 

Embohe pneumonia , 

Mihar}^ malignancy , 

Pneumoconiosis , 

Secondary'' sarcoma and carcinoma , 
Hodgkin’s disease, 



1 >E 1 Round foci Ui>c of pulfflonar> mberculosi-; Fig 2 Evudatii-c type of tuberculosis, 

calcified 


the nature and difTerciitiation of these 
shadows cannot alwavs be recognized on 
the roentgenogram alone, jet if thej are 
correlated with all the clinical and labora- 
ton data, a proper interpretation of the 
pathologic condition mac be made 

1 )iscrete puliiioiian, lesions appear on the 
rociitgciiograiii as \ anousU sized, isolated, 
more or less circumscribed areas of m- 
ernstd deiisitc Mam of these disease 
processes lia\u been described b\ Saute 
Ihe^c discrete shadows are manifestations 
of sriiiK of the following pathologic pro- 

ex 

Round foci i\ pc of tuberculosis , 
Lxudaticc t\pe of tuberculosis, 


Leukemia , 

Nicmann-Pick disease, 

Nodular gummatous siqjhihs, 

Pulmonarj' cysts. 

Lobular atelectasis 

Recentl) , Albert, Fraenkel, and Straub 
have called attention to a tiqie of pulmo- 
nar\ tuberculosis occurring as isolated, 
sharph defined, com-sized, round, encap- 
sulated shadows with no reaction of the 
surrounding tissue Thc\ may de\clop 
with or without fc\er and with positiic or 
negati\e sputum These foci maj remain 
stationarj for jears, e\en m the pres- 
ence of a progressne or fatal tuberculosis 
elsewhere Thc\ ma> e\entualh pro- 
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SUMMARY 

I he antcropostenor view of the knee 
joint ma> only gi\ c a limited knowledge of 
the underlying patholog), while the flexed 
position enables one to visualize the knee 
joint in greater detail It is our plea that 
tins \icw should alwajs he used when 
vague intra-arliciilar disturbances arc pres- 
ent The reasons arc, first, that pathology, 
if present, is more sharplj demonstrated, 
and second, that no elaborate apparatus is 
needed 

The \ isualization of calcified crucial liga- 
ments, calcified mtcrhgamental bodies, and 
erosion of the surfaces of the interconde loid 
borders of the femur inaj aid m the difTer- 
cntial diagnosis of intemal derangement 
about the knee joint 


This paper has been hmited to the anat- 
omj”^ and roentgen technic of the intercon- 
dyloid fossa, wnth presentation of only a few 
eases At a later date, w'e wall attempt to 
give a more complete surv'ey of the correla- 
tion of the sjanptoms and pathology of the 
mtcrcondj'loid fossa 
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Fig 7 Pneumoconiosis second stage Fig S Silicosis more advanced stage 



Fig d Healed mitiarj tuberculosis Fig 10 Metastatic carcinoma Prunarv lesion 

m nght breast 


dtagtiosis Rtjicatcd or scnal roentgeno- 
grams for the purpose of stud\nng the mor- 
pliologtcal changts are t\tremcl\ impor- 
tant I ha\t rccenth seen a case of this 
ta IX of pitliiionan. tuberculosis through 
the courtesi of l)r S Hmck in a \oung 
Moman whose pulnionare fields presented 
these rouutl foci which had at first been 
di ignosed as tiinior me tastase s ( Fig 1 ) 
le t Midaiuc t\pe of piihnonan tuber- 
mimiT ""infests itveU as a cluster of 
i iiilillrations at the penphere of 


tlie lung in the apical or sub-apical region 
No other condiUon with the exception of 
actmonn cosis which is acn rare, pro- 
duces a similar picture (Sante) These 
soft infiltrations maj coalesce and form an 
irrcgularh shaped consolidation or maj cal- 

cif\ producing clean-cut discrete shadows 
(Fig 2) 

In imliara tuberculosis of the lungs we 
ha\e a umfonn innhead-si?cd infiltration 
extoidins from the aptv to the base, and 
tMtIi tbc c\ccpt.on ol licalcd milian tuber- 





Fic 5 DiITusl nodular tuberculosis (autopsy) 
First diagnosed as metastatic malignancy 


Fig 0 Diffuse calcified metastasis (osteogenic 
sarcoma of nght femur) 


gress, however, and go on to 
and cavitation, evtending mo 
roundmg tissue by the formation of daugh- 
ter foci These lesions constitute a ra 
form ot development ot f ? “ 

tuberculous inflammation isolated ) 
connective tissue capsule 

Owmg to the ranty of round foa ot 


tuberculous nature, one has great dilEculty 
in differentiating them from tumor metas- 
tases which very commonly appear as 

round pulmonary shadows They may also 

simulate non-tuberculous bronchopneu- 
monia, syphiloma, cysticercosis, and echi- 
nococcus cysts The chmeal histoiy plays 
a most important part m the differential 


Tig 15 Congenital cjsts Some of the cjsts 
contain fluid some air 


ho\sever, some \anations m size, consist- 
ency, and distribution of the nodular 
shadows wdiicli will aid in differentiating 
Uicm (Figs 3, 4, and 5) 

In the miliaiw' t^Tie of metastasis, a \ cry 
rare condition, both lungs are studded with 
discrete opacities, however, the upper 
thirds usual!) show comparatne freedom 
from these deposits The infiltrations are 
larger and irregular, and, ^vlth the excep- 
tion of tlie calcific-like metastases occurring 
in some foniis of osteogenic sarcoma, nc\ er 
cakif\ The histort of a pre\nonsh exist- 
ing malignant growth wall aid m differen- 
tiating this condition (Fig ti) 

The 'Second stage of pneinnoconiosis pre- 
sents a diffuse, fine mottling throughout 
both lungs clue to \ cr\ small hbrotic nod- 
uks These nodules \ar\ in size from a 
pniliiad to a pea, and usiialh start first on 
the nglit side near the root of the lung, and 
later icepnre a more unifonn distribution 
1 he hision of cKxnp itional exposure to 
dust and tin, mild clinical e\Klciicc of a 


Fig 18 Lobular atelectasis due to a benign 
papilloma arising from the nght lower bronchus 

process as extensive as the roentgenogram 
would indicate, should determine the differ- 
entiation betiveen this condition and the 
diseases presentmg a similar appearance 
(Figs 7 and 8) 

Occasionally one encounters a roent- 
genogram showing a symmetncal distnbu- 
tion of minute calcified deposits These 
shot-hke deposits remain stationary^ in 
senal roentgenograms, and, according to 
Opie, may represent healed miliary' tuber- 
culosis (Fig ff) 

Secondary caranoma and sarcoma usu- 
ally record thcmsch es m the lung structure 
by the presence of round plaques of vari- 
able size wnth no inflammatory' reaction of 
the surrounding tissue These opacities are 
usually more numerous m the lower lobes 
and rarely , it e\ cr, mx oh c the apices The 
infiltrations of sarcomatous nature may be 
circular, sharply outlined, and larger than 
the ordinary carcinomatous metastases, 
which arc small and somewhat irregular 
(vSintc) Howexer, it is not always pos- 





Tig 13 Hodgktn s disease, pulinoimr) iinoKxnienl, the Fig H Pulmonarj sj^phihs (gunima) ? 
nodules shotnng condiicncc Patient grcatlj improsed under antis>'phi 

Jitic (rcatnicnt 


culosis, the lesions are soft m consistency 
In senal roentgenograms, they will be seen 
to increase m number and size, although 
they never attain the size of the nodules 
observed in bronchopneuraoma and rarel)' 
coalesce It is well to remember that in 
these patients there is little, if any, e\a- 
dence of previous tuberculosis of the lung 
This acute type very often simulates mih- 
ary bronchopneumonia and septic pneu- 
monia, both chmcally and roentgenologi- 
cally, the symptoms bemg very severe in 
each instance However, mihary broncho- 
pneumonia and embohe pneumoma are 
rare and roentgenographically the foa m 
mihary bronchopneumonia appear larger 


and acquire a penbronchial distribution, 
invohang the lower tw o-thirds of the Iimgs 
In emobolic pneumoma the mfiltrations are 
rather blotchy in appearance and poorly 
defined They may be scattered through- 
out the lungs, but the lower lobes and the 
hilum regions are chiefly mvolved The 
condition is usually a part of a generahzed 
infection and a blood culture will, of course, 
aid in the diagnosis Senal exposures will 
show, if the patient sunnves, resorption of 
the lesions 

Again, the picture of mihary tuberculo- 
sis, particularly the chrome form, is also 
suggestive of miliary caremoma and pneu- 
moconiosis m its second stage There are, 
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sjTihilitic infection Sante claims that he 
has never obsen^ed an authentic case of 
lung syphilis, nor does he know of any 
proven case recorded However, the Was- 
sermann test and the finding of the infec- 
tion in other organs may help in the diagno- 
sis (Fig 14) 

Cystic lung disease is not of common 
occurrence It may be congenital or due to 
parasitic infestation, and may occur as a 
single lesion or present multiple cysts 
scattered throughout one or both lungs ^ 
Cysts of congenital ongm are often an 
acadental finding, tliough they may pre- 
sent clinical symptoms They appear as 
small, round, sharply delineated shadows of 
homogeneous density without an}'^ sur- 
rounding lung reaction (unless they rup- 
ture or become infected), or as thin pock- 
eted caiities suggesting localized pneumo- 
thoraces The persistence of these shadows 
without change and the paucity of the 
chmcal symptoms are factors to be con- 
sidered in the differential diagnosis (Fig 
15) 

Cysts due to parasitic infection include 
the echinococcus and cysticercus, the pres- 
ence of which IS \ cr}' often marked by clini- 
cal manifestations The findings in tlie 
roentgenogram will depend on whether the 
evst has ruptured or is closed In the for- 
mer ti-pe the cystic lesion may be obscured 
by the niflaramator>'- reaction, ivhich closely 
resembles pulmonarj^ abscess , in tlic latter, 
the shadow s are fairly characteristic, being 
circular, sharply circumscribed, and of 
homogeneous content, witli the exception 
of the opacities in c) sticcrcosis, which may 
ha\e a central pca-sizcd nucleus (Lach- 
inanu) To differentiate the closed tj'pc 
from metastatic tumor, the age of the pa- 
tient as well as the prolonged course wath 
rclaluch slight disturbance of general 
health mae be ol aid m establishing a diag- 
noMs Serologic stiielj will help rule out 
SI pliilis 

I obiilar atelectasis is a seconelar^ mam- 


' ncniiotd vs>;t iimi tcntomi nri iioi consi(lLri.<l 
llii-- I'lL-'riiintinn Uvi.\ oct:ur imiM. «itl 

ilic iiiiMlt i'-lin\iin mill disiihci. ntlur tlnn inx-idc t 

luilt ll •.IK 


festation resultmg from bronchiolar occlu- 
sion or stenosis The appearance on tlie 
film is that of small, irregular, dense areas, 
very often resembling lesions of other 
etiology The roentgenologic diagnosis 
may offer considerable difficult)’', and a 
careful consideration of the chmcal history 
and other methods of examination are nec- 
essar)’ to supplement the information given 
by the x-ray (Fig 16) It is well to bear in 
mind that the small, irregular, patchy 
shadows noted on chest films of newborn 
are due to anectasia or failure of complete 
lung expansion, and tliat repeated roentgen 
study aitU reveal the nature of these opaci- 
ties (Figs 17 and 17-^) 

CONCLUSIONS 

In conclusion, it may be bnefly stated 
that- — 

1 The roentgenologic exarmnation af- 
fords the best means of detecting these 
lesions 

2 The discrete shadow's cast by the 
many pathologic processes present roent- 
genologic appearances that closely resemble 
each other 

3 A definite knowledge of the history, 
chmcal mamfestations, and laboratory 
studies arc essential for a differential di- 
agnosis 
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sible to difTcrcntiate between the two on the 
roentgenogram, nor is the differential di- 
agnosis between metastatic mahgnancj 
and similar opacities produced b} inOam- 
mator)’’ and benign conditions simple from 
the roentgenologic findings alone The 
clinical aspects of the ease and the scnal 
roentgen examination at mtcnals arc fre- 
quently necessary for a clear differentia- 
tion (Figs 10, 11, and 12) 

In rare eases of leukemia and Hodgkin’s 
disease, multiple small shadows may be 
seen throughout tlie lungs resembling mili- 
arj' bronchopneumonia and mihar)’^ tuber- 
culosis The associated mediastinal aden- 
opathy, clinical and blood findings suggest 
the nature of the lesions Saupe has re- 
cently drawn attention to the more com- 
mon occurrence of this type of Hodgkin’s 
disease, and states that the pulmonary foci 
may develop before involvement of the 
gland structure In cases in which there is 
no associated mediastinal tumor the nature 
of these foci offers a difficult problem It is 
well to remember that a test treatment may 
be of aid m the differential diagnosis, since 


l)Tnphomatous masses react ver)' favorably 
to radiation (Fig 13) 

The lungs in Niemann-Pick disease may 
rarch show small shadow s resembling gen- 
eralized broncliopneumoma The presence 
of such infiltrations m infants hanng 
splenohepatomegaly should suggest the 
possibiht} that tliese may be local mani- 
festations of a general disorder in lipoid 
metabolism 

Discrete pulmonary manifestations m 
s^q^hihs are not at all common The ter- 
tiar)’’ stage may occasionally become roent- 
gcnologicall)’’ demonstrable by the appear- 
ance of ill-defined and irregularly round 
foci Tliesc shadows are usually found m 
the low er portion of the lungs m close rela- 
tion to the hilum They are often con- 
nected with fibrous strands extending into 
the adjacent lung structure and rarely 
liquefy to form canties, more frequentlj 
they become converted into fibrous tissue 
Calcification is absent Syphihs of the 
lungs records a picture with no character- 
istics to stamp its true nature Some ob- 
servers believe that the lung structure is 
relatively, if not entirely, immune from 


METHODS OF ENHANCING ROENTGEN-RAY ACTION 

By A J DELARIO, il D , Roentgen Therapist, St Joseph’s Hospital, Paterson, N J 


^HE problem m the treatment of mahg- 
nant disease by means of radiation is 
at present directed along two Imes (1) 
In which the mahgnant tissue is made more 
sensitne to the action of radiation, (2) m 
which radiation is made more lethal to the 
mahgnant cells 

We have used electnc currents of high 
frequency, 30 to 50 milhon cycles per sec- 
ond, with a wave length of from si\ to ten 
meters, m the treatment of Flexner-Jobhng 
rat tumors^ and, after ha\nng determined 
the action and the result of treatment with 
this modality, have combined it with roent- 
gen therapy to determine whether the ac- 
tion of the roentgen ray is modified by the 
gi\ing of high frequenc)’’ before, dunng, or, 
after roentgen therapy We also have 
studied the action on these tumor cells of 
high frequency currents and roentgen rays, 
when metallic radiators were placed mthin 
the tumor tissue 

\ \RYING TISSUE SENSITn ITV TO 
ROENTGEN RAY 

A great deal of u ork has been done upon 
the methods of varjnng tissue sensiti%nt)" to 
roentgen ra^ b)”^ interference wnth the blood 
supph of \anous tissues (24, 25, 11, 12, 
51) WTiile the roentgen-ray reaction is 
diminished following the occlusion of 
blood A esscls as demonstrated by the abo\ e 
uorkers actiAc hA'percmia induced by 
thermal changes, ultra-\Tolct ray, imtating 
and toxic substances, increases the reaction 
to roentgen ra\ (21 2(), lb 20 44, 7, S, 31, 
31. 42, LS. 32, 2) 

If ve could cause a selcctnc action, 
affecting onh tlie malignant cells, and but 
\t.r\ little of the surrounding tissues then 
lhc‘=e \anons methods of making tissues 
more sensitne to the action of roentgen rax 
might be of sonic \alue If the malignancx 

iiiJcblcd to Knncnntsu SuRiura, 
M l> of Mfmonat Ho^pnal New \ oik Cn\ from 
«liom or ol„nm<s) ihi Elcxocr Joblmn nmior 


IS m the skm, the vanous uses of infra-red, 
hot water bags, long waYe diathermy, ultra- 
violet ray, and skm irritants might be of 
some value in causmg greater reaction to 
roentgen ray However, when the tumor 
IS below the surface, an effort must be 
made to get less skm reaction and more 
depth reaction m the tumor cells With 
this thought m mmd, therefore, we mvesti- 
gated the effects of radiothermy upon 
tumor groivth, for we know that these 
short radio waves produce more heat at a 
depth than at the surface 

FEVER AND TUMOR REGRESSION 

There is a great deal of controversy upon 
the value of fever in the destruction of can- 
cerous tissue The beneficial result ob- 
tamed by means of Coley’s toxins (toxin 
produced by erysipelas and prodigiosus 
bactena) is said to be due to the fever 
which is produced bv them (5) The 
greater the fever, the greater the number of 
cases of regression We ha\e noticed sev- 
eral cases of highly mahgnant and fast- 
grouing tumors disappear ivith an attack 
of erj-^sipelas, and this is hkely to be espe- 
cially true m the case of old people 

Rohdenburg (45), in a study of regres- 
sion of human cancer, found that sponta- 
neous cures ha\ e followed acute febnle at- 
tacks, or incomplete surgical remoi al of the 
tumor, and, occasional!}’’, profound meta- 
bolic changes, such as extreme cachexia, 
arfafiaal menopause, or puerpenum Cases 
of regression of human cancer haie oc- 
curred after attacks of malana, tAqihoid 
fe\ er, and tuberculosis (6) 

Exactly hou fe\er works is not known, 
whether fcier is a mere expression of a 
more basic phx sico-chcmical change going 
on in the cells, or whether the fe\ er itself is 
the important factor is still m the process 
of in\ csbgation Artificial fei or produced 
b\ high frcqucnc} electnc currents has been 
jtudicd in man\ diseases Its study m 
7 
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three minutes, this prevented growth when 
the transplants were made Also, if the 
tumors were placed between two hoUow 
copper electrodes through which water 
heated to 48 to 49 degrees C circulated, the 
tumor disappeared 

Reiter (43) found that the most effective 
wave length in the treatment of Flexner- 
Jobhng tumors was between three and four 
meters, i e , a frequency of 75 to 100 miUion 
cycles per second His study included 
waies between three to seventeen meters 
He found that between three and four 
meters the change produced by the dielec- 
tric loss IS a dilatation of the blood vessels, 
edema, and necrosis, ? e , the changes are 
essentially mflammator}’’ The rats were 
exposed for five two-minute periods at m- 
ten^als of one minute Eighty per cent of 
the tumors disappeared by this method 

He thought that the temperature effects 
could be excluded, and that the mam effect 
Mas a marked suppression of the anaerobic 
fermentation of sugar, nsmg as high as 
from SO to 90 per cent n ith a wave length 
of 3 4 Human material shov'ed this effect 
Math a waie length of 3 65 meters He 
found that the roentgen ray showed no 
effect on the anaerobic fermentation with as 
high as 5,000 r umts , above this the effects 
were the same as short radio ivai e 

Fuke (Ik 14) found that the Flexner- 
Jobhng carcinoma disappeared mth a 30- 
nunutc treatment bi means of diathermy 
heat, \\ ith 250 milliamperes Sometimes a 
second application nas necessarj^ WTien 
he used 100 milliamperes the animal died 
This, he thought was due to a reduction in 
tlie blood sugar, as well as local infiamma- 
tor} changes m the tumor Reduction of 
blood sugar was due to accelerated glyco- 
losis 

Ludwig and Von Ries (10) found that 
high frccJuenc^ gi\en to both plant seed- 
lings and mouse carcinoma, in dail) treat- 
ments of three seconds each inhibited but 
did not totnlh dcstro\ grow th 

According to Rnopfmachcr (29), high fre- 
queiicx restores the power of the patient’s 
scrum to digest, cancer cells Freund’s 
thcorv IS ill It tlic ■leiaim of the cancer pa- 


tient will not destroy cancer cells, whereas 
normal serum will 

Some investigators beheve that heat has 
no effect whatever on the tumors 

Woglum (51), causmg fever in rats and 
mice as high as 42 C , for a total number of 
31 to 340 hours, found no effects upon the 
tumors So also did Kamekura (27), who 
kept tumor-beanng mice for 20-mmute 
penods two to three tunes weekly in incu- 
bators at 42 degrees C (107 6° F ), obtam 
negative results However, Schereschew- 
sky (47) states that his results were ob- 
tained with tumor temperature of 48 de- 
grees C , the temperature of the animal it- 
self remainmg near normal There may, of 
course, be some properties of the high fre- 
quency current mdependent of heat 

Mellon, Szymanowski, and Hicks (39) 
found that, using a frequency of 158,000,000 
cycles per second, the activity of the diph- 
thena toxm was reduced ivith tempera- 
tures as low as 15 degrees C 

McKinley (34) found that, on exposmg 
the whole vertebral column of the frog to 
90 milhon cycles per second, an immediate 
violent muscular contraction of the hind 
legs occurred With the application of ex- 
ternal heat to the vertebral column this did 
not take place Nor are all tissues m the 
same organism affected equally Schliep- 
hake (48) found the heatmg rate of bram 
tissue to be high Headlee and Burdette 
(21) found cholesterol, present in great 
abundance in nemmus tissue, to have the 
highest heating rate, when compared to 
many other orgamc compounds 

E\ en in the inorganic field, accordmg to 
McLennan and Burton (38), the heating 
effect depends upon the kind of substance 
m solubon and its concentration In solu- 
tions of lower concentration the maximum 
heating effect is obsened when lower fre- 
quencies are used, and at higher concentra- 
tions the maximum heating effect is ob- 
ser\ ed with higher frequenaes 
According to McKinley (35, 30, 37), the 
high frequency action may be different at 
different phases in tlie deielopment of an 
organism In working wath insects in 
which the nenous s^steln was more highly 
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sj'plnlis has been undertaken by many in- 
vestigators (-10, 4, 28, 41) Bishop, Horton, 
and Warren (3) report its use in gonococcus 
conditions, local and generalircd, multiple 
scleroses, and encephalitis, acute and 
cliromc rennev (.50) studied its action m 
arthritis, bursitis, myositis, and neuntis, 
and its application m Rajmaud’s disease, 
thronibo-angiitis, and arterial sclerosis 

From these numerous studies it has been 
found that as a result of heat tlicre is at 
first a s) stolic nsc and a diastolic drop in 
the blood pressure, later on in the senes of 
treatments, both s)stohc and diastolic 
pressure drop and staj down There is an 
increase in heart rate and a dilatation of 
blood \cssels Concentration plicnoinciia 
occur, such as a nse in red and nliite blood 
cells and in hemoglobin, an increase in non- 
protcin nitrogen, in blood unc aad, blood 
chlondes and calcium, and a decrease in the 
CO; capacity of the plasma (41) Hinsie 
and Blalock (22) desenbe the increase m 
leukocytes Tenney (30) states that there 
is an increase m blood platelets and an in- 
crease in the number and sire of the capil- 
laries of the nail-bed , the skm w heal due to 
histanime is larger after heat therapy than 
before The vascosity of the blood in- 
creases unless plcntj' of fluids are gix'cn 
dunng treatment 

In tumors, this dilatation of blood ves- 
sels, increase m viscosity, and accompany- 
ing thrombosis may have something to do 
with the beginning of tumor regression, the 
increase m white blood cells, and especially 
the lymphocytes, which also contnbutc to 
the regression (10, 40) 

DeCourcy (G) believes spontaneous re- 
gression of cancer is due to dilatation of 
blood vessels, hemorrhage, tlirombosis, ne- 
crosis, and lymphatic infiltration in the 
tumor Immunological reaction produced 
by protein absorption from this mass com- 
pletes the regression of the local tumor and 
distal metastases This disturbance m the 
circulation of some mouse and rat tumors 
by the injection of bacterial tovms produc- 
ing the Swartzman reaction is said to be the 
cause of the tumor regressing (9) It is 
probably also the cause of regression of 


tumors m cases m which only an incom- 
plete surgical removal is done, or the takmg 
of a biopsy, and in such cases as those m 
which rattlesnake venom is given 

As a result of the numerous instances in 
which fever was found to be assoaated with 
tlie regression of tumors, a great deal of ex- 
penmen tal work has been done, and is still 
being done, uith conflicting reports, on the 
application of heat, especially that pro- 
duced by high frequency currents, on the 
regression of plant, experimental animal, 
and Imman tumors 

Gosset, Gutmann, LakhoTOky, and Ma- 
grou (17), who were the first to uork on the 
effects of high frequency electro-magnetic 
radiation produced by a vacuum tube oscil- 
lator, in 1024, found that m three geramum 
plants bearing tumors produced by Bac- 
Icrmm iumejaaens, the tumors disap- 
peared at tlie frequency of 150,000,000 
cj'cles per second (wai^e length of 2 
meters) One plant uas given two ex- 
posures of three hours each on consecutive 
daj's, one plant uas given tliree, and one 
plant, elei en such exposures After sixteen 
days from the first ex^posure, the tumors, 
after grouang m the mtenml, began sud- 
denly to necrose In fifteen days the tu- 
mors could be detadied by slight traction 

Working only with heat as produced by 
an elcctncal frequency, Schereschewsky 
(47), by the apphcation of varmsh-covered 
copper electrodes through which a fre- 
quency of 90 to 100 raiUion cycles per sec- 
ond (wave length, 3 to 3 3 meters) was 
passed directly to the tumors, ■with two- to 
three-mmute exposures and a milhamper- 
age of 200 to 300, got 60 to 75 per cent 
tumor regression m mice when the tumors 
were below 1 5 to 20 mm m diameter The 
mouse sarcoma, C R ISO, was used The 
same percentage of recoveries occurred in 
the rat sarcoma m tumors below 30 to 50 
mm m length He obtained recovenes m 
Rous fowl sarcoma The temperature of 
the tumor went up to 48 to 49 6 degrees 
C in from 1 5 to 2 minutes He beheves 
that the effect is solely due to heat, for 
when the tumors to be grafted were placed 
in Locke’s solution at 48 to 49 degrees for 
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In order to obtain the above factors at treated, the tumors grew more slowly, ul- 
tlie condenser plates, we had several tube cerated later, and grew to a bigger size be- 
machines made under our direction by fore ulceration In order that we might not 





IMarsh and hlaxham, engineers of Mont- 
vale, N J , and toward the latter part of 
tlie work, m order that a stronger voltage, 
■wattage, and rmlhamperage might be tned, 
M c used a Lepel short wave thermy, which 
waie length ranged between 6 and 0, vol- 
tage 5,000, milhamperes, 2,000 plus, and 
wattage, 140 Our first machines were 
thenniomc oscillators, ivhereas Lcpel’s is a 
spark discliarge oscillator Diagrams 1 and 
2 gi\ e the outline of the radiothermy set-up 
The animals received from one to 25 
treatments, averaging eight, the treat- 
ments were given daily, and tlie tempera- 
tures ranged from 97 to lOS 0° F The 
temperature usually rose to 103 degrees 
about one-half hour after the beginmng of 
treatment, which lasted from one to two 
hours Occasionallv, the temperature con- 
tinued to rise until the end of tlie treat- 
ment but more frequently it w ould start to 
fall about the end of the first hour In tlie 
nla]ont^ of cases by the end of the first 
hour after treatment was completed, tlie 
temiicraturc had rctiinicd to normal The 
ainnials underwent a great deal of shock 
while 111 the treatment bo\, tlics became 
hoi nid had no'^ebleeds The ears became 
red and the testicles reached two to three 
tunes their usual size T he animals 
sweated a great dc il and became \erv rest- 
less Howe\er as ‘:oon as the treatment 
w.i'. completed, thee would eat, ind soon 
appe ued nonn il 

Our opinion is that in the animals 


be misled by the possibihty that the tumor 
would disappear anjwvay wnthout treat- 
ment, w'e usually took the largest tumors 
for tlie experimental animals, and used the 
animals wuth the smaller tumors for the 
controls We rarely started treatment un- 
less the tumor was 1 cm in diameter, 
sometimes w’aitmg three w'eeks before do- 
ing so If we disregard all tumors except 
those which had reached the dimensions of 
1 cm m diameter, then only 9 per cent of 
the tumors which were not treated disap- 
peared, whereas 21 7 per cent of the tumors 
which were treated disappeared (See Table 
I) We had several large ulcerating tumors, 
one tumor being 2 by 2 5 cm , and the 
other 1 2 by 12 cm , which healed after 
treatment 

It seems to us tliat the increase in tem- 
perature, wuth tlie sweating accompanying 
It, made the tumor smaller, probably from 
dehydration The ulcers appeared dryer, 
and quite often would form scabs Prob- 
ably this water absorption was a factor 
which prc\ented rapid growth As we 
know, tlie greater tlie water concentration 
in tlie tumor, tlie faster tlie rate of growlh 
Wdiile we admit tliat tlicrc is a slight ad- 
^aIltage, we doubt \cry much that tins 
method of trcalnient m itself, and alone, is 
worth while, and surclv it is not practical, 
and cannot approach the cflicacy of Uic 
other methods of treating cancer How- 
eier, when the radiotliemiy is applied 
locally to tlie ttnnor, more heat can be 
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organized in the adult than m the lan^al upon which there remained some contro- 
form, the time of the lethal exposure was versy, namely, the effects of radiothermy 
SIX times longer in the larval form WTicre alone ,on tumor growth We had a spe- 



httle difference existed m the nervous sys- 
tem between adult and njmph, the letlial 
dose was the same 

THE RESULTS OP THE EXPERIMENTS ON THE 

application of radiothermy to the 
flex-ner-jobling rat carcinoma 
In order to study the effect of radio- 
thermy upon the action of the romtge^ 
rav and to obtam a standard of compan 
. “was necessao. for us to repeat work 


aally made box, large enough to allow the 
rat to move about, and yet small enough to 

allow a good concentration of cmmnt The 

box was connected with the radiothermy 
circuit The voltage at the condenser 
plates at the side of the box ranged from 
400 to 700 The miUiamperes ranged from 
900 to 700, and the wattage output was 
about 40 Our frequencies vaned from 30 
to 60 milhon cycles per second, and the 

wa^fe length from 6 to 10 meters 
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In order to obtain the above factors at treated, the tumors grew more slowly, ul- 
the condenser plates, we had several tube cerated later, and grew to a bigger size be- 
machmes made under our direction by fore ulceration In order that we might not 


ci»ofe:e 



jNIarsh and Maxham, engmeers of hlont- 
vale, N J , and toward the latter part of 
the work, in order that a stronger voltage, 
wattage, and miUiamperage might be tried, 
we used a Lepel short wave thermy, which 
wa^e length ranged between 6 and 9, vol- 
tage 5,000, milliamperes, 2,000 plus, and 
wattage, 140 Our first machmes were 
thennionic oscillators, whereas Lepel’s is a 
spark discharge oscillator Diagrams 1 and 
2 gn e the outline of the radiothermy set-up 
The ammals received from one to 25 
treatments, averaging eight, the treat- 
ments were given daily, and the tempera- 
tures ranged from 97 to 108 0° F The 
temperature usually rose to 103 degrees 
about one-half hour after the begmmng of 
treatment, ivhich lasted from one to two 
hours Occasionally, the temperature con- 
tinued to nse until the end of the treat- 
uient, but more frequently it would start to 
fall about the end of the first hour In the 
uiajontv of cases by the end of the first 
hour after treatment ivas completed, the 
temperature had returned to normal The 
unnnals underwent a great deal of shock 
uhile in the treatment box, they became 
lot and had nosebleeds The ears became 
’’e and the testicles reached two to three 
tunes their usual size The animals 
a great deal and became a en,' rest- 
Howcicr, as soon as the treatment 
"■as completed, the^ would cat, and soon 
^Ppeued normal 

*^ur oinnion is that in the animals 


be misled by the possibihty that the tumor 
would disappear anjmmy rnthout treat- 
ment, we usually took the largest tumors 
for the experimental animals, and used the 
animals wnth the smaller tumors for the 
controls We rarely started treatment un- 
less the tumor was 1 cm in diameter, 
sometimes wmitmg three w'eeks before do- 
mg so If we disregard aU tumors except 
those which had reached the dimensions of 
1 cm m diameter, then only 9 per cent of 
the tumors which were not treated disap- 
peared, whereas 21 7 per cent of the tumors 
w^hich were treated disappeared (See Table 
I) We had several large ulcerating tumors, 
one tumor bemg 2 by 2 5 cm , and the 
other 1 2 by 12 cm , which healed after 
treatment 

It seems to us that the mcrease in tem- 
perature, with the sweating accompanying 
it, made the tumor smaller, probably from 
deliydration The ulcers appeared drj’-er, 
and quite often would form scabs Prob- 
ably this w'ater absorption was a factor 
w'hicli prevented rapid growlli As we 
know , the greater the water concentration 
m the tumor, the faster the rate of grow tli 
\Wiile we admit that there is a slight ad- 
lantage, w'e doubt \ery mudi tliat this 
metliod of treatment in itself, and alone, is 
worth while, and surely it is not practical, 
and cannot approach the cfTicacj of the 
other methods of treating cancer How- 
ever, when the radioUiemiy is applied 
localh to the tumor, more heat can be 



622 


RADIOLOGV 


given mthout killing the animal, and the 
results arc better, according to Schere- 
sclicw sk}% c/ fl/ (47) 

THn RPSULTS or TIID DXPDRIMHNT ON TllC 
APPLICATION or ROCNTGCN TIICRAP\ TO 

THE rLEXNLR-JOBLING RAT Ct\RCINOMA 

Before we could evaluate the action of 
radiotliermy and roentgen raj gt\ en simul- 
taneous!) to the Flcxncr-Jobhngrat tumor, 
it was also necessar) to delennme the ac- 
tion of roentgen thcrajiy alone on this 
tumor We made pro^ isions to apply 
roentgen ra) to the whole animal through 
the top of the radiothennv bo\ The ani- 
mals usualK reccued about 400 r to the 
tumors This amounted to one-half or 
one skin er)'thcma dose, depending upon 
w hether or not filters w ere used 

We tried tlic effects of roentgen ra) with 
no fillers Also, we used 0 2'> mm copper 
and ‘1 mm aluminum , w c used 0 S mm 
copper and 0 mm almmnum on other 
cases We used 100 kilo\ oils w itli no filter, 
no kilo\olls with 0 23 mm copper and 3 
mm aluminum, and ISO kilo\olls wTth 0 S 


mm copper and 3 mm aluminum We 
used 5 milhamperes, distance 30 cm from 
target to tumor 

Sugiura and Benedict (49), working mth 
this Flexner-Jobhng tumor and the amount 
of gamma rays measured in skin ei^dhema 
doses, found that no tumor regressed with 
less than 1 5 skin er)d;hema dose, and that 
one-half of the tumors regressed with two 
to tlircc skin er)i;hema doses With more 
than three skin er)'thema doses, regression 
occurred m 90 per cent of the cases m 
which tumors were not more than 2 cm in 
diameter Tumors from 2 4 to 3 3 cm m 
diameter w ere seldom destroyed with doses 
IS large as six skm et^idiema doses 

Since our tumors were usually treated 
when they were about 1 5 cm m diameter, 
and since the)" never received more than 
one roentgen-ra)’’ skm er)dhema dose, our 
percentage of cures w as not as high as that 
obtained by Sugiura 

Of course, there was some question as to 
w hether the giving of roentgen ray to the 
whole organism instead of to the tumor 
alone might not produce some general or 


T\nLr I — RESULTS or INVESTIGATION OE CrEECTS OE EEVER PRODUCED B\ SHORT 
RADIOTHERMI OX' THE ELEXNER-JOBLING RAT CLIRCINOMA 


X'umlKr of Kru.*; 

Number of aminal-; trnusplanlctl 
Number of jmsilnt tmn'splauts 

Percenngc of iiositiec troneplanls mnged from 13 to 100 aecrageeeas 


Tumors cured 

Number of tumors cured entire!} and percentage* 

Number of tumors disappcanng but animal died before cure 

Numlw of tumors altos c 1 cm cured cntirel} and percentage 

Largest tumor cured 

Age of largest tumor cured 

Smallest tumor cured 

Aterage sire of tumors cured 

Ae’crnge age of tumors cured 

Tumors ulceraltng’ 

Size reached before ulceration occurred 
Greatest size 
Smallest size 
Average size 

Age of tumor before ulceration occurred 
Greatest age 
Shortest age 
Average age 

Number of tumors fiealmg after ulceration 


Controls 

(44) 

17 (3S0%) 

0 

4 (0%) 

I'A X l‘A cm 

5 wks 

‘A X ‘A cm 
*A X A cm 
4 4 M ks 

27 

4 X 4 cm 

V« X *A cm 
I’A X I’A cm 

10 aks 
2'/t ssks 
4 tvks 

0 


14 

137 

81 

58 4 

E.\pertmental aiitmals 

(37) 

13 (36%) 

S (217%) 

2‘A X 2'A cm 
IS tvks 
‘A X 'A cm 
I X 1‘Acm 
7 0 wks 

24 

4‘A X 5 cm 
IVjX I'Acm 
2V. X 2 Vj cm 


9'A 'wks 
3Vj wks 
5 wks 


“I 


2 X 2V. 
IViXl'/. 


. nt weeks Accordmg to Sugiura (49), 20 per cent of 

* Expenments tvere started on tumors at the 

tumors disappear after the age of tao ^ tried to k-eep ours umforra 

* This depends a great deal on depth of transplantation w e tneo 
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immunological reaction to cause the dis- 
appearance of the local tumor Although 
the number of tumors which disappeared 
with roentgen ra> did not seem to be any 
greater than the number that disappeared 
without any type of treatment, it must be 
remembered that if tumors above one cen- 
timeter only are considered, then the num- 
ber that disappeared mth roentgen ray 
alone was 16 6 per cent, ivith diathermy 
alone, 21 0 per cent, and ivith diathermy 
and roentgen ray together, 3S 4 per cent 
(See Table II) 

The ginng of roentgen ray alone did not 
raise the temperature of the animals, c\- 
cept in an occasional case, and then the 
temperature i\as never more than one or 
two degrees aboie the temperature before 
treatment Occasionally tlie giving of 
roentgen ra} was accompanied by a de- 
crease in temperature of one or two de- 
grees, especially if the temperature at the 
beginning of treatment w as one or two de- 
grees abo\ e normal 


THE ACTION OF ROENTGEN RAT AND RADIO- 
THERMY GIVEN SIMULTANEOUSLY 
MTien the above roentgen-ray treatment 
was given before or after the usual radio- 
thermy treatment, there did not appear to 
be any' unusual changes m the general con- 
dition of the animals or in the number of 
tumor regressions other than tliose ob- 
sen^ed u hen radiothermy alone was given 
How'ever, when roentgen-ray therapy' 
was given simultaneously' with radio- 
thermy', \er\' unusual reactions occurred 
The first thing noticed was that the am- 
mals' temperatures went up on the average 
of tw o or three degrees higher than they' did 
with radiothermy' alone, and whereas the 
animals could always be kept under radio- 
thermy two or more hours at a tune, when 
roentgen therapy was given at the same 
time the ammals began to fight and run 
mad in the bo\ ten or fifteen minutes after 
the starting of the treatment Of those 
tliat w'ere given the full twenty minutes of 
roentgen-ray treatment, 23 05 per cent 


T \ni r II - RESULTS or the treatment of FLEXNER- JOBLING rat CARCINOM \ WITH 
ILIDIOTHERMT AND ROENTGFN R \T COMBINED 


Number of 12 

Number of ammals transplanted 129 

Number of positisc transplants 7 g 

PercentaRcof posittec iransplantSTtnEcd fromO to 100 a\crogc 00 4 


Tumors nirrJ 

Numl)er of tumors cured enlirelj and percentage 
Number of tumors disapptaring but aninnl dictl before cure 
Numlnrof tumors nl)o\e ! cm cured cntircl> 
ijirgtsi tumor cure-d 
Age of largest tumor cured 
bimlKsi iitmor cured 
Age of smallest tumor cured 
I'ernge sire of tumors cured 
Avenge ngc of tumors cure-d 


Controls 
{\ rav alone) 

m) 

!> (25%) 

1 S3%) 

0 (10 0%) 
2X2 cm 

0 wks 

IV X I’Acm 

1 Vj wks 

I'/* X U/, cm 
4 7 wks 


7 iimors ulcnntii ; 

NnmiKr " 

Sire readied licfore ulceration 
Greatest sire 
'smallest sue 
\\eragc sijc 


\ge of tumor Afore ulceration 
Greatest nge 
‘slui'tesl agi 
V'etage age 

NiimAr of tumors bcolmg after ulceration fKxurre-el 


24 


l'/5 X3>/ cm 

2X2 cm 
2 XT cm 


»1 «ks 
1 «ks 
4 *> w ks 

0 


Expcnmciilal animats 

m 


1’^ (•*0 1%) 
d 2.3 05%) 
la (38 4%) 

1 Vs X 2 cm 
a’ A wks 

V- X V cm 

2 wks 


J'AX IV. cm 
4 5 wks 


12 

4 X a cm 

2 X 2Vs cm 

3 X f'/i cm 


7 wks 
5 wks 
4 5 wks 

(I 
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gi\eD Yathout killing the animal, and the 
results arc better, according to Scherc- 
scliew sky, ct a] (47) 

Tlir RESULTS or THE EXPERIMENT ON THE 
APPLICATION OP ROENTGEN TI1DR,\PV TO 

THE rLPX'NER-JOBLING RAT 0\RCINOMA 

Before we could evaluate the action of 
radiotliermy and roentgen ray guen simul- 
taneously to the Flc-Mier-Joblmg rat tumor, 
it was also necessary’' to detenmne the ac- 
tion of roentgen tlierapy alone on this 
tumor We made proMsions to apply 
roentgen ray to the whole animal through 
the top of the radiothemij box The ani- 
mals usually rcccncd about 400 r to the 
tumors This amounted to one-half or 
one skin erxlhciiia dose, depending upon 
whether or not filters were used 

We Ined the cfTects of roentgen ray wiUi 
no filters Also, we used 0 2) mm copper 
and 3 mm aluminum , w c used 0 S mm 
copper and i mm aluminum on other 
cases We used 100 kilo\ olts with no filter, 
L}(l kilo\olts wTth 0 25 mm copper and .1 
mm aluminum, and ISO kilo\olts with 0 S 


mm copper and 3 mm aluminum We 
used 5 milliamperes, distance 30 cm from 
target to tumor 

Sugiura and Benedict (40), working with 
this Fiexner-Jobhng tumor and the amount 
of gamma rays measured in skm erythema 
doses, found that no tumor regressed with 
less than 1 5 skm cr^dhema dose, and that 
one-half of the tumors regressed with two 
to three skm er^dhema doses With more 
than three skin erythema doses, regression 
occurred m 90 per cent of the cases m 
w'hich tumors were not more than 2 cm in 
diameter Tumors from 2 4 to 3 3 cm m 
diameter w'ere seldom destroyed with doses 
as large as six skin erj'thema doses 

Since our tumors w-erc usually treated 
when they were about 1 5 cm in diameter, 
and since they never received more than 
one roentgen-rav skin er)dhema dose, our 
percentage of cures w as not as high as that 
obtained by Sugiura 

Of course, there W’as some question as to 
whether the guing of roentgen ray to the 
whole organism instead of to the tumor 
alone might not produce some general or 


TABLE I -—RESULTS OE IN\ ESTIGATION OE CFEECTS OE ECVER PRODUCED B\ SHORT 
R \DIOTIIERM\ ON Till ELEXNER-JODLING RAT CARCINOMA 


NiiiiiUcr of sents 

NumbLr of aiiiinaK Iraiiiplantcd 

Ntmiljcr of |>osili\-c innsplanis 

Pinxntagcof posui\(. tran>;planis ranged from 13 to 100, average ^\as 


Tumors curtd 

Number of tumors curexl cntirel), and pcrccnlogc 

Nuiiitxir of tumors disappeanng but nmmal died before cure 

Number of tumors aims e I cm cured cntireh and percentage 

Largest tumor cured 

Age of largest tumor cured 

Smallest tumor cured 

Average sire of tumors cured 

Average age of tumors cured 

Tumors iilceraitng* 

Size rcacbed before ulceration occurred 
Greatest size 
Smallest size 
Average size 

Age of tumor before ulceration occurred 
Greatest age 
Shortest age 
Average age 

Number of tumors healing after ulceration 


Controls 

(«) 

17 (38 C%) 

0 

4 (f)%) 

X I'Acm 

5 uLs 

'/, X ‘A cm 
*A X V> cm 
4 4 nks 

27 

4 X 4 cm 
•A X Vi cm 
IV, XI Vi cm 


10 ivks 
2V, ivks 
4 whs 

0 


14 

137 

81 

5S 4 

E.\ pertmental animals 
(37) 

13 (35%) 

0 

S (21 7%) 

3Vi X 2V, cm 
18 uks 

Vi X 'A 
1 X ly, cm 
7 6 wks 

24 

4V, X 5 cm 
IV, X 1 V, cm 
2*/, X 2Vi cm 


9V, wks 
3Vt rvks 
6 wks 




2 X 2<A 
I'AXIV 


, , of two weeks Accordmg to Sugiura (49), 20 per cent of 

» Experiments were started on tumors at the 

tumors disappear after the age of two . We tned to keep ours umforra 

I This depends a great deal on depth of transplantauon W e men ro 
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push or pull This film test shows that 
roentgen-ray action is enhanced in a jadio- 
thennic field 

The second experiment, in which we had 
copper and tin electrodes connected with a 
milhamcter and the ends immersed in 
saline solution, we used for the follomng 
reasons We know that the heat caused m 
an animal by means of a condenser is 
equal to the displacement current caused 
m the animal, times the resistance of the 
animal (Wattage = I=R) We were anxious 
to find out whether roentgen ray added to 
radiothermy caused an increase in the 
amount of displacement current, and in 
this w'ay produced a greater amount of 
heat The amount of current caused by 
tw o dissimilar electrodes immersed in saline 
was registered on the milhameter The 
milliameter had chokes on each side so that 
it would not be affected by the radiothermy 
and was covered by lead so that it would 
not be affected b> the roentgen ray The 
amount of current m the milhameter was 
recorded when roentgen ray and radio- 
thermv were gi\en separately and w'hen 
gi\ cn together There w as an increase of a 
few inilliamperes abo\e the normal w'hen 
radiothcnny was gi\en alone, about the 
same amount w hen roentgen ra} w as given 
alone Mlieii radiothermi and roentgen 
ra\ were given simultaneously, there was 
soinctimcs as much as a jO per cent in- 
cmsc o\er that of either radiothermy or 
roentgen ra) alone The temperature of 
the solution was kept the same, so that the 
increase in resistance to the current due to 
heat w mild not hai e to be considered 
This experiment shows that roentgen 
ra\ b\ means of lomration, increases the 
(iisplaccinent current in the animals caused 
b\ the condensers In this wai one can 
explain the cause of greater temperatures 
when roentgen ra\ is added to radiothermic 
letioii 

In the third senes of cxpennients, m 
which an loiiwatioii chamber was placed ni 
the box, we found that radiotheniu alone 
gueii for one half hour or more* caused no 
loss in the charge in the lomratioii cham- 
bir I he cxjurimciits when roentgen rav 


alone was given, and w^hen radiothermy 
and roentgen ray together were given, have 
not been ver>" satisfactorj'- We usually get 
one or two more r per mmute when radio- 
thermy and roentgen ray are given to- 
gether than when roentgen ray is given 
alone Occasionally we have been able to 
get as much as twice the amount of r umts 
per minute w^hen roentgen ray is given 
with radiothermy than when roentgen ray 
is given alone, but we have not been able to 
do this consistently Therefore, this ex- 
penment has not helped us ver)'^ much m 
determining the mode of action of radio- 
thermy m a roentgen-ray field 

METHODS OF INCREASING RADIOTHERI.UC 
AND ROENTGEN-RAY ACTION ON FLEXNER- 
JOBLING RAT CARCINOMA B\ MEANS OF 
METALLIC RADIATORS 

Radiothermy — \\Tien small steel needles 
are placed in the penpher)’^ or growmg edge 
of a tumor, and the animal is then placed in 
the radiothermy box, these steel needles heat 
up much faster and hotter than the tissue, 
the result being that there is formed a zone 
of dying tissue about the needles, about 
two millimeters in thickness However, if 
this needle is placed within the necrotic 
center of the tumor, no reaction is caused 
Further from the zone of necrosis areas of 
hemorrhage are seen In other w'ords, here 
IS a method ot artificially producing the 
same biologic effect as radium The tumor 
at first swells, looks edematous, and seems 
to grow faster than the control on the other 
side of the animal, but this is only apparent, 
because m several weeks the control reaches 
a much greater size Sometunes the tumor 
wath the needles ulcerates because of the 
edema and swelling, but this soon dries to 
a hard scab, and later the tumor disappears 
while the control growls to ulcerate and kill 
tlic animal Main animals, however, ha\c 
died of the cancer, which can probablv be 
explained bj the inabilit) to accuratclv 
place the needles so that all parts of the 
growing tumor cells ha\c been reached 
We lia\c not, howc\cr, used a sufficient 
number of animals to warrant a conclusion 
as to the value of this treatment 
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died Some died before the treatment was 
ended, and the others, one, two, or three 
da) s later 

Tile temperatures usually started to 
come dowm m the second hour of treat- 
ment when radiothcrmj alone w'os given, 
witli tlic combination of radiothcrmy and 
roentgen ray, the temperature continued 
to rise and the number of animals that died 
from the treatment increased AlUiough 
the mortalit) is greater, the number of 
tumors that disappeared w'lth radiothcrmy 
and roentgen raj gn cn together is greater 
than W'lth anj' other treatment we have 
used, amounting to 4() 1 per cent of the 
animals treated 

1 he question arises, Docs roentgen raj' 
enhance radiothennic action in causing 
this greater nse in temperature, thus caus- 
ing more tumors to disappear, or does 
radiothcnnj enhance roentgen-raj' action 
bj causing greater ionization, and in this 
w ay causing greater biological reaction and 
tumor regression’ Or is there merely a 
summation cfTeet’ This opened up a new 
field for our study on the action of roentgen 
raj in tlie radiothcrmic field, and the action 
of radiothcrmy m the roentgen-raj' field 
We thought tliat if these various factors 
could be determined physicall) , the bio- 
logic actions of both radiothcnnj' and 
roentgen ra^ might be better understood 

The lirst evpenmcnt undertaken w'as to 
determine if there w as a greater deposit of 
silver on a photographic film when radio- 
thermj' and roentgen raj' w'erc given to- 
gether than the sum of both given at two 
different times Secondly, bj' using saline 
solution, in w'hich w'ere immersed a copper 
and a tin electrode connected to a milli- 
ameter, to determine if there were a greater 
flow through the circuit when radiothermj' 
and roentgen raj' were given together than 
the sum of the two given separately 
Thirdly, bj' means of an ionization cham- 
ber, to determine if the number of r per 
minute was greater when roentgen ray and 
radiothcrmy were given together than 
when roentgen ray was given alone 

Film Test— -It is known that a latent 
image will be formed by heat on a photo- 


graphic film It IS also known that radio- 
thermj' causes heat The alternating 
charging of the condenser plates causes a 
dielectnc stress m the air between them, 
and in doing so some energy is lost While 
condensers iviil give back to the arcuit al- 
most all the energy put into them, some 
cnergj is lost The amount lost depends 
upon the capacitj' of the condensers, the 
greater the capacity the less the loss , de- 
pends upon the frequency with which they 
are charged and discharged, the greater the 
frequency the less the loss, also, it depends 
upon the substances between the plates, 
1 C, the type of dielectnc There is a 
greater loss with sohd dielectnc In other 
w ords, when large animals are placed m the 
bov, the more sohd the dielectnc becomes, 
the harder it w'lll be for the condenser 
plates to cause a stress upon the animal 
molecules and, therefore, the more energy 
expended , and the more heat formed This 
IS w'hat IS known as heat formed because of 
dielectnc loss Howe\er, with the photo- 
graphic film, the dielectnc loss is so small, 
so little heat is formed, that it is apparently 
insufficient to cause a latent image, as is 
show n bj the following test 

If a small piece of process film is cut m 
two, and one part onlj' is placed in the 
radiothcrmy box for tw'enty minutes, both 
parts being kept m total darkness, and the 
tw'o parts are then developed together for 
five minutes, there will be no deposit of 
silver on either film If radiothermj' is 
given to a similar piece of film for twenty 
minutes, and then roentgen ray is given 
aftenvard for one mmute, the amount of 
sih er deposited after the film is dei'eloped 
IS appreciably less than when radiothcrmy 
and roentgen ray are given together for one 
minute only Thus it seems that radio- 
thermy by its dielectnc ionic stress, or by 
its trying to pull the electrons more to the 
penphery of the atom, or if they are loose 
to pull them away from the atom, merely 
helps the roentgen ray to ionize these 
atoms, and if by chance there are some 
electrons which roentgen ray alone could 
just bnng to the partmg pomt, this radio- 
thenme stress is enough to give the final 
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Roentgen Ray — The use of metals as 
secondary’- radiators of roentgen ray has 
been tned before (1, IG, 15) Wood (52), 
found that colloidal lead, more than any 
other colloidal heai*}' metal, when com- 
bined ivith radiation, had a beneficial effect 
upon experimental tumors It would be in- 
teresting to note ivhat effect diathermy had 
on expenraental animals m which was in- 
jected colloidal lead, cither locally or in- 
travenously 

By means of steel needles placed within 
the grownng pcnpherj' of the tumor we 
ha\c been able to gi\c roentgen ray of a 
short wave length, therefore causing less 
damage to the skin and obtaining a greater 
depth dose than would have been possible 
wnth a longer w avc length The steel radia- 
tors change the short w’avcs to long waves, 
thus causing more damage to the tumor 
tissue itself This t^'pe of treatment also 
caused edema in the beginning, and slight 
ulceration, but the tumor grew mucli 
slower than the control on tlie otlicr side 
Likewise, in these animals that were gi\en 
roentgen ray, tliere appeared a zone of 
necrosis about tlie needles 

Again, the number of experiments w'e 
have done has been too few', and w c cannot 
give a definite report at this time as to its 
value 
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frequent sites are the loner end of tlie femur, 
the upper end of the tibia, and the loner end 
of the radius, giant-cell tumor has been seen m 
the ihum Clinically, there was a histor)^ of 
trauma followed by pain and the development 
of a tumor On the other hand, myeloma oc- 
curs most frequently during the siYth decade of 
life, involving, as a rule, the nbs, spine, pelvis, 
and upper ends of the femora The multiplicity 
of the lesions is a most stnkmg feature This 
obsen'ation teaches us again not to place the 
diagnosis entirely on one single method of 
examination 


SYPHILITIC GUlvrhL\ OF THE LUNG 
(case report) 

Bj PALMER r WIGBY, M D and C B SANDERS 
M D Dallas, Texas 

From the Dcpirtmcnts of Roentgenology, and Pathol- 
og> . Respectu clj , Parkland Hospital Dallas, Texas 

Any manifestation of the acquired form of 
syphilis of the lung is a comparatively rare 
pathologic entity Tlie case herein reported, 
however, seems to justify the diagnosis 

In rcMcwmg the literature of recent years, 
V, c found no case in which the roentgen exami- 
nation disclosed the nellcircumscnbed appear- 
ance xvithout associated inflammatory clianges 
tint tins case presented This was probably 
due to the fact tliat their films of the chest were 
made later m tlie course of tlie disease than were 
ours, and, tlicrefore, at a time xxhen secondarv 
inflammatory changes had altered the x-ray 
appearance We ncrc unfortunate m not be- 
ing able to repeat the roentgen examination 
diinng the last three months of life The cx- 
tcnsix c secondary inflammatory^ changes winch 
can accompany such a lesion were exadenced 
by the postmortem report of this case 

Figures 1 and 2 show tlic \-rax appearance 
of the lesion three months before death 

Sonic pathologists hold tliat a lesion of ter- 
tian siphilis manifesting itself m the lung 
iisnalh cannot be considered s's phihtic m ongin 
unless it shows definite regression under anti- 
sxphihtic tlierapx Cases liaxe been reported 
(1 and 2) winch tend to refute tins contention 
W c had no opportunity for making x-rax or anx 
oUier examination after anti sx plnlitic thcrap> 
masninch as tins patient did not rctiini to the 
clinic after discharge from the hospital \Yc 
do not feel howexcr, that tins fact casts anx 
doubt 111)011 the diagnosis in this case 

\nolher interesting and unusual feature of 
this case was the fact that there was no other 
exidence of xisccral sxphihs aside from tlie pul- 
nionarx findings 

^ ^ C , a colored man, hospital \o 

b n, aged {I years iinemploxcd but prexa- 
ouslx a chef was aihintted to the scrxace of Dr 



Eig 1 Frontal view of the chest three months 
before the patient s death 


Robert Barton on Jan 4, 1935, and discharged 
on Jan 13, 1935 He died at home on March 
29, 1935 On adrmssion, the patient had the 
follow mg complaints dyspnea and productive 
cough wath rusty sputum of eight months' 
duration, and a loss of 40 pounds in xveight 
during that time A'lore recently there had 
been x ague chest pains, and ten days prexnous 
to admission a gross hemopty sis 
Pasl Ihslory — In 1917, while in the army, 
the patient dex eloped a persistent non-produc- 
tixe cough which lasted for three months 
Following tins, he was m good health imtil 
192G, when he dex eloped the same symptoms as 
in 1917, which lasted this time about two 
months The patient was again symptom- 
free until in Apnl, 1914, xxhich marked tlie on- 
set of the symptom-complex complained of on 
admission, and which had caused semi-inx ahd- 
ism since tliat time There xvas a history of 
pnmary penile lesion IS years prexious, at 
which time the treatment consisted of “six 
shots in the arm ’ at weekly intcrx als He also 
had gonorrhea at that time 
Ph\stca} Exannniiion — The patient xxas 
XX ell dex eloped but somewhat under weight 
There was no apparent distress except for 
slight dyspnea and an occasional productixe 
cough His temperature was 9S 4 degrees, 
pulse 91. blood pressure 124 /7S, and respira- 
Uons 20 per minute His pupils were equal 
and reacted to light and accommodation His 



CASE REPORTS 


PLASMA-CELL IMYELOMA OF THE 
RIGHT ILIUM ROENTGENOLOGICALLY 
MISTAKEN FOR GIANT-CELL TUAIOR 

By E A POHEE M D Pn D and W D STOVALL 
MD ^fadtson ]] tsconstti 

From the Department of Rfldiolog> and Ph> steal 
Thcrap) and the State Laboratory of Hygiene Uni- 
\ersilj of Wisconsin 

Tins case is reported because of its unusual 
diagnostic features The patient, a woman 
aged 49 years, was referred to the Orthopedic 


findings, and gynecological exammation w-ere 
negatne (no Bence-Jones m unne) She was 
unable to walk or stand without the aid of 
crutches There was loss of normal contour 
along the nght iliac crest because of a tumor 
mass extending along the lateral aspect The 
tumor was fixed to the underlying pelvis The 
skin showed brownish pigmentation, appar- 
ently due to previous hot apphcations 

The roentgenograms of the pelvis showed a 
multiloculated lesion in the nght ihum, which, 
in our opinion, had the appearance of a giant- 
cell tumor (Fig 1) The films were rexuewed 



Fig 1 

rig 1 Roentgenogram of pchns taken ‘ ' . ^ stroma The ceUs are sraaU and 

2 The sections shon 

m size and staining reaction The cytoplasm is stained pmk Diagn 

along the nuclear niembranc 20 Homal I X 500) 

myeloma plasma cell m t> pc tz,cib i 

bv several other roentgenologiste who con- 
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d demonstnible to 

A S days later the patient consented to 

have a biopsy done At the operabon the sheU 
f eh Anne aooeared to be very soft and yielded 
of bo PP Exploration showed 

SSt Sd b^e ST-th a tafe a«d tbe m- 
„d the« an “ptei’ ' Waitn.g tyor 

“set Ciehip N ,,npau-ed and painful Lp, cal plasma-cell myeloma (Fig 2) 

remained more ° . condition occurred \ealed ^ ^ prexnous roentgen diagnt 

raV"r„I=Ypl;;».n^^^^ sal-ed u£. appeam.uc_.^o; die les 

her to the Wisconsm Ge^erd^^^^^^ 


SSe? nd fdle on the 

tember, 1934, but was /e^V were used 

with moderate pam P gnths elapsed 

which gave some rehef She 

without much ehang ^ treated her, 

consulted first » e^op t 

SS" “no*cS applied Walbmg 
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WIGB\ AND SANDERS SYPHILITIC GUMMA OF LUNG 


629 


frequent sites are the lower end of the femur, 
the upper end of the tibia, and the lower end 
of the radius, giant-cell tumor has been seen m 
the ilium Clinically, there was a history of 
trauma followed by pain and the development 
of a tumor On the other hand, m>eloma oc- 
curs most frequently during the sixth decade of 
life, involving, as a rule, the nbs, spine, pelvis, 
and upper ends of the femora The multiplicity 
of the lesions is a most striking feature This 
observation teaches us again not to place the 
diagnosis entirely on one single method of 
examination 


SYPHILITIC GUMMA OF THE LUNG 
(case report) 

Bj PALMER E WIGBY, M D , n«d C B SANDERS 
M D Dallas, Texas 

From tlic Departments of Rocntgcnolog> and Pathol- 
og> , Rcspcctivch . Parkland Hospital Dallas, Texas 

Any manifestation of the acquired form of 
s>qihilis of the lung is a comparatively rare 
pathologic entity The case herein reported, 
however, seems to justify the diagnosis 
In rexaewang the literature of recent years, 
we found no case in which the roentgen exatm- 
nation disclosed tlie well circumscnbed appear- 
ance wathout associated inflammatory changes 
lint this case presented This was probablj 
due to the fact that their films of tlie chest were 
made later in the course of tlie disease than w ere 
ours, and, therefore, at a tunc when secondary 
niflammator) changes had altered tlie \-ray 
appearance We were unfortunate in not be- 
ing able to repeat tlie roentgen examination 
during the last three months of life The cx- 
lensn e secondary mflanimator)’ changes which 
can accompany such a lesion were cxadenccd 
by the postmortem report of tins case 

Figures I and i show the x-ray appearance 
of the lesion three months before death 
Some pathologists hold that a lesion of ter- 
tian'- syphilis manifesting itself in the lung 
usiialh cannot be considered s\ pliihtic m ongm 
unless It shows delinitc regression under anti- 
sxphihtic thcrap) Cases ha\c been reported 
(1 and 2) winch lend to refute tins eontention 
We had no opportiinitx for making x rai orani 
other examination after anti sj'phihtic therapy 
inasmuch as this patient did not return to the 
clime after discharge from the hospital W'e 
do not feel howexer, that this fact casts anj 
doubt upon the diagnosis in this case 

\nother inte re sting and umisual feature of 
tins c.asc was the fael that there was no other 
cMdeiice of \isceral sxphilis aside from the pul- 
monan findings 

^ colored man, hospital No 
1. aged 11 rears unemploxed but prexa- 
onslx a chef, was admitted to the serxace of Dr 



Fig 1 Frontal -view of the chest three months 
before the patient s death 


Robert Barton on Jan 4, 193 a, and discharged 
on Jan 13, 1935 He died at home on March 
29, 1935 On admission, the patient had the 
following complaints dyspnea and productive 
cough with rusty sputum of eight months’ 
duration, and a loss of 40 pounds in weight 
during that time Nlorc recently there had 
been vague chest pains, and ten days prcxnous 
to admission a gross hemoptysis 

Past Ihstorv — In 1917, while m tite army, 
the patient developed a persistent non-produc- 
tne cough which lasted for three months 
Following this, he was in good health until 
192G, when he developed the same symptoms as 
in 1917, winch lasted this time about two 
months The patient was again sx’-mptom- 
frcc until m A-pnl, 1914, winch marked the on- 
set of the St mplom-coraplcx complained of on 
admission, and which had caused semi-in\alid- 
ism since that time There was a Instory^ of 
pnman penile lesion IS jears prexnous, at 
which time tlie treatment consisted of “six 
shots 111 the arm at weekh intervals He also 
had gonorrhea at that time 
Physical E^.anunatiou —The patient was 
well dc\ eloped but somewhat under weight 
There was no apparent distress except for 
slight dvspnea and an occasional productive 
cough His temperature was 98 4 degrees, 
pulse 91, blood pressure 124 78, and respira- 
tions 20 per minute His pupils were equal 
and reacted to light and accommodation His 




I 2 Latcrnl \tcus of the chest three inonths before liie patient s death 


chest showed equal and svmmetncal expan- 
sion A few rtdes were heard o\er the nglit 
lung postenorlj , with an area of dullness in the 
center and extending upward and mcdiallj 
where slight diminution in breath sounds was 
noted There were rflles over the apex an 
tenorly With the exception of an old scar on 
the prepuce, tliere were no further pathologic 
findings on ph}scal examination 

Laboralorv Z)a/n — Unnalj sis was nega- 
tive The blood count was l,S00,0O0 red cells, 
6,100 white cells, 75 per cent hemoglobin 
(Sahli), and a normal dilTercntial Repeated 
sputum examinations failed to reveal the tuber- 
cle bacillus Blood Wassonnann reaction vras 
4 plus 

Roentgen K\aminalwn of the Chest — A dense 
circular shadow', 6X75X65cm in size was 
noted in the medial portion of the right upper 
lobe, apparently arising from tlie upper pole of 
the right hilum There was moderate sur 
rounding bronchovascular infiltration, and 
atelectasis m the penphery of the first anterior 
interspace A roentgenologic impression of 
neoplasm was given A bronchoscopic ex- 
amination by Dr Abell D Hardm, on Jan S, 
1935, rex'ealed bleeding from the mucosa of the 
trachea near its bifurcation and from the right 
upper mam stem bronchus All structures 
were edematous, and there appeared to be ex- 
trinsic pressure upon the lumen of the ngbt 


main stem bronchus The appearance did not 
warrant an attempt at biopsy, and the bron- 
choscopist s opinion was ‘probable nght lung 
abscess ’ 

Wiile in the hospital, 20 minims of potassium 
iodide was administered by mouth four times 
dad} , and 3 grams of bismuth salicylate intra- 
muscularly every five days No other proce- 
dures in the wav of diagnosis or treatment 
were considered indicated with the patient in 
the hospital, and he was referred to the out- 
patient anti sv'phihtic dime for further treat- 
ment He returned to this dime on two occa- 
sions, rcceiv-ing treatment each time after 
w hich he was confined to his bed at home The 

citv physician made several visits to his home, 
and the course until death was that of slowly 
dev eloping lung abscesses on both sides wnth a 
terminal septic pneumoma 

NECROPSV 

Aside from the pulmonary findings and two 
small abscesses on the antenor surface of the 
liv'Cr, there were no important pathologic 
changes observ'ed 

Cross —The upper and middle lobes of the 
nght lung are covered wnth a thick hyalinized 
pleura This portion of the lung is firm and 
cartdagmous in consistency On section, there 
is a large cav'ity measunng 12 centimeters m di- 
ameter of the middle of the upper lobe This 


MATHESON MULTIPLE EXOSTOSES 


cavit> has ell-defined -svalls which are lined 
witli a grajnsh-brown necrotic exudate The 
lumen is filled rwth an exudate m which there 
are small fnable and granular masses of ddbns 
which measure from 1 to 10 millimeters Two 
smaller ca^^tles measunng 2 and 5 centimeters, 
respccUicly. are near the larger caxity and 
ha\c a similar appearance There are dense 
hvalinized bands of connective tissue extend- 
ing from the lulus toward the periphery, sur- 
rounding all the ca^•ltles and tlic bronchi, and 
replacing most of the normal lung tissue This 
area of fibrosis is not circumscnbed but gradu- 
ally fades out into the substance of the lung 
before it reaches the pleura There is a mod- 
erate increase in fibrous connective tissue in the 
lower lobe which contains several small areas 
of consolidation, grayish-brown in color and 
\aiying m size from 1 to 3 centimeters in di- 
ameter Hilus nodes are filled with anthra- 
colic pigment In the postenor portion of the 
left lung there are multiple small gra} ish areas 
of consolidation from 1 to 2 centimeters m di- 
ameter 

Microscopic — ^Thcre is an extensive pro- 
liferation of fibrous connective tissue in the 
lung, which has dcstroved many alveoli m the 
upper and middle lobes Coagulation and 
liquefaction necrosis of the lining tissue of the 
ca\nU arc extensile This necrotic d4bns is 
undergoing organization with mam Uim-wallcd 
capillaries surrounded by an infiltration of 
numerous hmphoci*tcs, plasma, and endothe- 
lial cells Fibroblasts arc numerous Re\er- 
sioii of ahcolar epithelium is cxteiisne Al- 
icoh an. filled wath an exudate consisting of 
fluid, plasma, and endothelial cells Most of 
the blood \ cssels of the lung arc surrounded by 
similar cells Hi-postatic pneumonia is pres- 
ent 111 tin. lower lobe of the right lung and m the 
posttnor portion of the left lung The final 
diagnosis was siphilitic gumma of tlie lung 
with surrounding sipluhtic pneumonia, mul- 
liph lung absctssis purulent bronchitis, ab- 
sctsccs of tin. bur, and acute degeneration of 
tin. Mscera 


niliLlOGKM’in 


lailiDomri Siphiliv lUport 
Xtcil NovcmtKr I!M4 IS, 


I U U Ji 

V “i ^ ninl Until Cham i s S 

7 .’.’! I. t u,m,u ..{ 11 , 

tmir KoiitRinnl ii„i -piiir , March 


tx, 


l'U4 31, 


b3i 


SOME FEATURES OF A CASE OF MUL- 
TIPLE EXOSTOSES— DIAPHYSEAL 
APT. A STS fTCEITHl 


N M MATHESON, F R C S , 
Central Middlesex Countv Hospital, London 


The patient, G B , an undersized man of 5S 
Tears, was admitted to the hospital suffering 
from cerebral concussion, the result of a motor 
accident All limbs were greatly misshapen, 
and a later inquiry elicited the following facts 
The patient was the youngest of a family of 
eleven children, none of whom showed any 
bony abnormalities As far as could be as- 
certained, no parental relatives ivere similarly 
afflicted, but the patient’s only child, a girl, 
developed swellings on the inner side of each 
knee at the age of 6 years and six months 
She died of influenza three y'ears later 

The general health of the patient was good 
and he has had no illnesses of a senous nature 
The deformities of the limbs, which first at- 
tracted attention, in the region of the knees 
w'hen the patient was three years old, “pro- 
gressed to other joints, but ceased Tvben growth 
stopped at the age of 12 years ’ They were 
never painful and caused little real disability, 
the patient being able to carry on his work as a 
sun'cyor 

The patient, whose height measured 5 feet 
1 inch, was grossly deformed There was 
marked irregularity in the contour of the anus, 
particularly at the wnsts, and in the upper 
half of each humenis The nght radius was 
bowed with the convexity outw'ard Im- 
mediately below the knees and lust aboie the 
ankles, large projections could be seen The 
metaphTsial areas were tlie sites of the most 
pronounced deformities, wliicb showed a re- 
markable similanty in corresponding parts of 
each hmb 

Moicments at the joints were surprisingly 
free and painless, and examination of the otlier 
systems rcTcaled no notable features No 
clinical c\ idcnce of endocrine abnormality was 
detected, and the -ischheim-Zondek test was 
ncgatiT c Radiological examination confirmed 
the diagnosis of dnpln seal aclasis, and showed 
tlie well known features of tlie disease The 
charictcnstic changes were, as usual, best seen 
at tlic sites of maximum growth m Uic long 
bones, and tlicir ST mmLtrj was sinking The 
cpipliTses were of nonnal shape, likewise the 
V ertebr i skull, and sternum 
The accompanying skiagram (Fig 1) shows 
lilt condition m the right pectoral region where 
two of the exostoses seem wortlu of comment 
Ongniatmg from the inftnor margin of the 
glenoid csTiti is n cauliflower exostosis repre 
sentmg an excrescence in the neighborhood of 
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a secondary center of ossification This swell- 
ing could be readily felt m the axilla Scapular 


recorded The symptomless costal exostosis 
in the present case was also palpable It ap- 



Fig 1 Rocitlgt-nograni of the right pecloral region showing the costal and 
the scapular ctostoscs alluded to in the text 


exostoses are not uncommon and occur most 
frequently in the region of the x crtcbral border 
Reference is often made to irrcgulant) of the 
nbs, and definite oiitgron ths are sometimes 


peared as a mushroom-shaped projection ans- 
mg from tlie postenor part of the nght first 
nb near tlie tubercle — also the site of a secon- 
dary ossific center 



iON J MENVILLE, M D , Editor 


HOWARD P DOUB, M D , Associate Editor 


NON-TROPICAL SPRUE 

(chronic idiopathic steatorrhea) 


In the minds of most North Amencan physi- 
lans, sprue has always been considered a speci- 
ic tropical disease, endemic in character, which 
5 rarely if ever encountered among natives of 
emperatc climates During recent years, 
lowever, an increasing number of reports of 
prue-lihe diseases occumng in non-tropical 
rhmates ha^e appeared m the literature, and 
here are now probablj well over a hundred 
mch cases on record It is probably consider- 
ibly more common than generally believed 
There has been no uniformity in the nomencla- 
ture used in dcscnbing the condition, and it ap- 
pears vanousl> as “non-tropical sprue,” idio 
pathic steatorrhea,” “adult celiac disease,” 

' Gec-Hcrtcr s disease, and so forth 
The condition is one of partiailar interest be- 
cause of its relation to deficicncj diseases and 
because of tlic present interest in the pathologic 
phjsiolog) of tlie small bowel TIic principal 
clinical features of the disease arc (1) steator- 
rhea, wth or without diarrhea, (2) gastro- 
iiUcstiiinl disturbances, (3) loss of weight and 
muscular wasting, (4) dcfcctuc metabolism of 
cnlcium and phosphonis, leading in certain 
cases to tctain and osteoporosis, (I) physical 
stunting or rachitic stigmas, and (fi) anemias of 
\ anous t\ pcs and degrees of seventj •Tmong 
tilt most remarkable features of the disease is 
the \anabiht\ of the clinical picture and the 
tcndcnc} to remission and relapse 

It has been suggested that the disease 
IS of an infectious nature, but there is no 
bactcnologic or pathologic cMdcncc to sup- 
port tins \acw The condition ma^ repre- 
sent a true dcficiencj disease, and the recent 
work of Rhoads and Miller' seems to in- 
dicate the vahdit\ of tins lupollicsis Their 
siudus on tropical spme seem to show that the 
condition niaa nnse in three wa\s (1) be die 
tan deficienea m aspect to the extrinsic factor 
(2) In lack of the same gastric cure me which is 


' htuxidv C 1* . nn,l MiiKr 
I ncr I vtract TtKrnin nt Spnic 
A'c-n twR It ma i(jj_ 


II K Imcn5i\e 
Jour Am Mtcl 


absent in pernicious anemia, and (3) by in- 
ability to absorb the product of interaction of 
the first two It is assumed that differences m 
the relative importance of each factor may be 
responsible for vanations in the cbmeal picture 
A diird conception of the disease, which is per- 
haps more useful to physiaans practising in 
non-tropical climates, and of particular interest 
to roentgenologists, is that the syndrome of 
sprue may not necessarily constitute a speafic 
entity but may be produced by vanous diseases 
of the small bowel, by \ anous deficiency states, 
or by any condition that senously interferes 
with absorption from the upper portion of the 
intestinal tract Fairlej' and Kilner- haxe 
shown tliat gastrojejunocohe fistula can pro- 
duce symptoms closely comparable to those of 
sprue. 

The cx'idence m favor of a deficiency state is 
xciy' strong and constitutes the best single ex- 
planation for the etiology of both the tropical 
and non-tropical forms of the disease WTiether 
tins dcficienc}' is a pnmary or secondary condi- 
tion IS as yet uncertain Until further informa- 
tion in regard to the functional and anatormc 
disturbances of the small intestine in both con- 
ditions becomes available, the interrelafaon of 
Uic non-tropical and tropical xaneties of this 
sjndrome will remain an unsettled problem 
In tins regard the roentgenologist has an oppor- 
tunity to plaj a Significant rdle Thaysen ’ 
who, because of his extensive studies in this field 
max be regarded as an authonty, inclines to the 
belief tliat celiac disease m children, tropical 
sprue, and the non-tropical xancty arc closelj 
related if not identical, and suggests their 
grouping under the licad of ' the celiac affec- 
tion " 

References to roentgenologic studies of the 
gas^ mlcstinal tract m tropical sprue are con- 

' rnirkj N H and Kdticr, T P Gastro- 
jejunoKTohe rtctuln mill McBalocitic Ancmn Simu- 
launfi Spnic Imncxt. Dec 10 ipil, 2, l^jS-1341 

’Thaxwn Tit P Js on tropical Sprue A 

t>iU(I\ in Idiopathic Steatorrhea Lc\an and Munks 
caard, Copcnhajrcn, 1032 2 'A paRcs 
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fined largely to an artiele by Pillai and 
Murthi/ who studied nine cases They found 
in the acute forms no indication of loss of tonus 
or motihty or other change in tlie stomach or 
intestine In the subacute state there was 
slight loss of tonus and vigor of peristalsis of the 
stomach, wth consequent delay in passage of 
its content The same was tnic of the cocum 
and colon The small intestine emptied rapidlj 
and spots of banum retained m tJic upper part 
of the cecum were interpreted as c\ndencc of 
ulceration In the chronic state, changes were 
similar but more marked There was no cm 
dcnce of local ulceration of tlic small bowel 
Roentgenologic obscnations reported in the 
literature concerning the iion-tropical \ancU 
ln\e been limited to the gastro intestinal tract 
and skeletal S} stem, chiefly tlie latter Osteo- 
porosis and osteomalacia have been noted fre- 
qucntlj , and it is interesting that these changes 
arc comparable to those obsened in cases of 
avitaminosis and hunger osteomalacia Dila 
tation and redundanej of the colon have been 
common!} obsened Radi and Fallon* were 

the first to record roentgenologic abnormalities 
of tlie stomach and duodenum m non-tropical 
sprue In their case marked narrowing of the 
second and tliird parts of the duodenum, which 
suggested ulceration with pcnduodenal ad- 
hesions, w as noted An ulcer w as also obsen cd 
m the first portion of the duodenum, and this 
produced gastnc retention for which gastro 
cntcrostom} was done Mackic'^ reviewed tlie 
general literature of non-tropical spnic and re- 
ported one case in w Inch roentgenologic studies 
revealed dilatation of the coils of the jejunum 
and small intestinal hj'pomotihty Independ- 
ently Snell and Camp' had reported in detail 
concerning definite roentgenologic changes ob- 
sen^ed in the stomach and small intestine m 
four of a group of seven cases of non-tropical 
sprue These authors state 

‘ It IS significant that in all of the cases in this 


<PiUai M J S andMurthi K N Radiological 
Signs m Cases of Sprue A Study of Nine Cases 
Indian Jour Med June 1931, 12, 110 abstr in 
Trop Vis Bull , January 1932 29, 8 

‘ Radi, R B and Fallon, Maddeme Non tropi- 
cal Sprue, with Duodenal Invohement and Tetany 
Arch Int Med October SO, 595-604 

* Mackie, T T Non tropical Sprue Med dm 
of No Am July 1933, 17, 166-1S4 

I Snell A M and Camp John D Chronic Idio- 
pathic Steatorrhea Roentgenologic Obseryat.o^ 
Presented before Minnesota Society of Interaol Medi 
cine, Minneapolis May 16 1933 Published in Archly 
Int Med Apnl 1934 53, 615-0*,9 


group in which we were able to make an ade- 
quate study of the intestinal tract dunng the 
active stages of the disease, definite roentgeno- 
logic changes m motihty and m the appearance 
of the mucosa of the small mtestine were ob- 
sen cd Changes in the stomach and colon were 
less constant In the usual case the duodenum 
was dilated and the mucosal markmgs were 
thickened In the jejunum and ileum there was 
a definite smoothing outof the irregular shadows 
of the val\nil£e conniventes, and clumping of the 
banum in smooth, sausage-hke masses After 
the bulk of the opaque meal had passed, rem- 
nants of banum adhered to the walls of the jeju- 
num, gmng it a pecuhar ‘fleck-hke’ appearance 
In tlie more se\ere cases the markmgs of the 
\ al^TiIa? connu entes were entirely lacking Di- 
latation of the jejunum was common, although 
tlie contractions incident to penstalsis were 
rcadil}' obser\'ed fluoroscopically Hj^iomo- 
tiht} was the rule in actire cases The regres- 
sion of the changes and restoration of the 
mucosal pattern toward the normal, coincident 
with improiement in the clinical sjmptoms, 
were quite sinking 

’ The roentgenologic findings suggest an m- 
flammator} condition, with edema of the mu- 
cosa imohing, cspecialiv, the small mtestine 
and, less frequent!}, the stomach and colon 
The complete absence of mucosal markmgs in 
the se\ ere cases suggests destruction or atrophy 
of tlie mucous membrane The regression of 
tliese changes incident to clinical improvement 
and the changes desenbed at necropsy m sum 
lar cases would seem to substantiate these de- 
ductions, altliough it IS recognized that there is 
considerable discussion concerning the sigmfi 
cance of the postmortem findings 

‘It IS not held tliat these roentgenologic ob 
sensations arc cliaractenstic only of non- 
tropical sprue, since they may occur in varying 
degrees in any diffuse inflammator}’’ condibon 
of the intestinal tract Their presence, how- 
ever, constitutes tangible emdence dunng hfe of 
alterabons in the gastro intesbnal tract in this 
disease which hai e been suspected chnically 
and confirmed at necropsy 
Mackie and Pound,® m a roentgenologic and 
clmical study of changes m the gastro mtesbnal 
tract in deficiency states, obsenvd roentgeno- 
graphic changes in the small intestine in 29 of 
37 cases of chronic ulcerabve cohbs and m 


• Maclac T T , and Pound R E Changes in the 
Gastro-intestinal Tract in Deficiency States Jour 
Am Med Assn Feb 23 1 936 1 04, 013-618 
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three cases of non-tropical sprue Their obser- 
vations in the latter group confirmed those re- 
ported by Snell and Camp More recently 
Snell, Camp, and Watkins'* have reported 15 
cases of non-lropical sprue in which tlic roent- 
genologic changes in the gastro intestinal tract 
confirmed their original observations 

According to Mackie and Pound, “the nature 
of these phenomena arc obscure Three differ- 
ent mechanisms may contribute They may re- 
sult from actual infection of the intestinal wall, 

’ SncII, A M , Camp Jolin D , anti Watkins, C H 
Non tropical Spnic (Chronic Idiopathic Steatorrhea) 
Proc Stall Meetings of Mayo Chnic, March 20, 1035, 
10, 177-lW 
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tliey may depend on local allergy, or they may 
represent an effect of the deficiency state 
Demonstration of the changes m the small in- 
testine raises the two fundamental questions of 
their importance and their relation to the defi- 
ciency syndrome They arc constantly present 
and most marked m the cases showing advanced 
deficiency states In the milder cases the paral- 
lelism IS not cvacL While the evidence docs not 
warrant definite conclusion, the observations 
suggest that these changes in the small intestine 
arc related to deficiency states and perhaps play 
a rdlc as a conditioning factor in their develop- 
ment ” 

John D Camp, M D 


ANNOUNCEMENTS 

GRADUATE STUDY IN RADIOLOGY 

The College of Medicine of the New York 
Ihiiversitv offers opportunity for graduate 
study in radiology and grants the degree of Doc 
lor of Medical Science (Med Sc D ) to those 
candidates who satisfactorily meet the require- 
ments 

Miumiitit Rcqmrcmcnts for Admission 

1 Graduation from a medical college ap 
proved by New York University 

2 Completion of an iiilenislup of at least one 
Year in a hospital approved bv New York 
University 

1 Approval In the department in which the 
graduate work is to be done 
Requirements for the Decree 

1 A period of study lolalhiig not less than 
three y ears of full tunc w ork or the eqiiiv a- 
leiil 111 New York luiiversity or m labora 
tones or hospitals recogiii/ed by it, at least 
one year of winch must be spent in the 
Medieal College of New York Umvcrsitv'^ 

2 A satisfaclorv jit rfonnance in wntteii, 
oral, and practical e\anunations and an 
acceptable thesis based on original work 

1 or further iiiforination address the Assistant 

Dean, 177 I irst Aveiiiie, New York Lily 

\ CORRKClION 

1\TI S‘-IT\ WO IJUSA(,1 M AR RAOIPM 

M I HI I s Uy G L Imiirence Ph D 
Raiuoi IK V, August, mri 25, l()f> ISl 
1 he author is mdehted to the Editor of 


Radioi ogy for the opportunity of correct- 
ing errors in the te\t The formula; on page 
1 79 should read , 



which approaches L-/iu>'‘ -f- v-) at great dis- 
tance from the needle, and 



NEXT ANNUAL MEETING 

non 1 STATI I R, DPTROIT, DPC 2-0, lOE) 

It IS hoped that all mcmlx.rs of the Radio- 
logical Society of North America have made 
plans to attend From the scientific program 
and cvliibiLs they will denvc knowledge, new 
ideas, new impetus as the ease may be From 
the commercial cxhiliit they will le-arn of ad- 
vanceinenls and improvements in apparatus, 
eeimpmenl, and contrast media 

Not to be set forth in such concrete terms yet 
none the less real are the advantages to be de- 
rived from contacts with fellow radiologists 
Not every one cares to admit as much, but 
pleasure seems to some of us to be a legitimate 
end m Itself After months of hard wort and 
close confinement to office or hospital practice it 
does one no harm to relax a little, meet old 
fnends, and exchange ideas 

Uccognwing these diverse needs of radiolo 
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fined Jargely to an article bj" Pillai and 
I^Iurthi/ who studied nine cases The} found 
in the acute forms no indication of loss of tonus 
or motility or other change m the stomach or 
intestine In the subacute state there was 
slight loss of tonus and \ igor of pcnstalsis of the 
stomach, nith consequent delay in passage of 
its content The same nas true of tlie cecum 
and colon The small intestine emptied rapidh 
and spots of banum retained in the upper part 
of tlie cecum were interpreted as cMdcnce of 
ulceration In the chronic state, changes were 
similar but more marked There nas no c\i- 
dence of local ulceration of the small bouel 
Roentgenologic obsen atioiis reported m the 
literature concerning the non-tropical vanct} 
ha\ c been limited to tlie gastro-intcstinal tract 
and skeletal system, chieflv tlie latter Osteo 
porosis and osteomalacia ha\c been noted fre- 
qiientl} , and it is interesting that these changes 
arc comparable to those obser\'ed in cases of 
aantammosis and hunger osteomalacia Dila- 
tation and rcdundanc} of the colon have been 
commonl}' obsen'cd Radi and Fallon^ were 
the first to record roentgenologic abnormalities 
of tlie stomach and duodenum in non-tropical 
sprue In their ease marked narroinng of tlie 
second and tliird parts of the duodenum, which 
suggested ulceration n ith periduodenal ad- 
hesions, w as noted An ulcer w as also obsen cd 
in tlie first portion of the duodenum, and this 
produced gastnc retention for which gastro- 
enterostom} was done jMackic*' rcMcwcd tlic 
general literature of non tropical sprue and re- 
ported one case in winch roentgenologic studies 
revealed dilatation of tlie coils of the jejunum 
and small intestinal hypomotihtv Independ- 
ently Snell and Camp^ had reported m detml 
concerning definite roentgenologic changes ob- 
sen^ed in the stomach and small intestine in 
four of a group of seven cases of non-tropical 

sprue These autliors state 

“It IS significant that in all of the cases in this 

M T S.andMurtbi.K N Radiological 
riiiai in J n ’ . c,,„iv^ of Nine Cases 

Signs m Cases of Sprue A S‘udy 

Indian Jour Med, 

^aTPanin^ M^ Non tropi- 
cal St,^rll^mod^alInvoW^^^^^^^ Tetany 

of No Am Julj * John D Chrome Idjo 

1 Snell A M Camp, John P 

pathic Steatorrhea Society of Internal Medi 

Presented before „ 3 g |ublished m Archiv 

cine Minneapolis, May 15, 16^ ^ 

Int Med . Apnl 1934 S3, 615A329 


group m which we were able to make an ade- 
quate study of the intestinal tract dunng the 
active stages of the disease, defimte roentgeno- 
logic changes in motility and in the appearance 
of tlie mucosa of the small mtestme were ob- 
ser\ ed Changes in the stomach and colon were 
less constant In the usual case the duodenum 
was dilated and the mucosal markings were 
thickened In the jejunum and ileum there was 
a definite smoothing out of the irregular shadows 
of tlie vahmlT; conmventes, and dumping of the 
banum in smooth, sausage-hke masses After 
the bulk of the opaque meal had passed, rem- 
nants of banum adhered to the walls of the jeju- 
num, gn mg it a peculiar 'fleck-like' appearance 
In the more sc\ere cases the markings of the 
vahmlT connn entes were entirely lacking Di- 
latation of tlie jejunum was common, although 
the contractions incident to penstalsis were 
readil} observed fluoroscopicallj Hj^iomo- 
tihty was the rule m active cases The regres- 
sion of tlie changes and restoration of the 
mucosal pattern tow ard the normal, coincident 
wnth improv ement in the chnical symptoms, 
were quite sinking 

"The roentgenologic findings suggest an m- 
flammatorv condition, with edema of the mu- 
cosa involving, especially, the small intestine 
and, less frequently, the stomach and colon 
The complete absence of mucosal markings in 
tlie sev ere cases suggests destruction or atroph}' 
of tlic mucous membrane The regression of 
these changes incident to dinical improv'ement 
and the changes described at necropsy m sira- 
lar cases would seem to substantiate these e 
ducUons, although it is recognized that there is 
considerable discussion concerning the sigmn- 
cance of tlie postmortem findings 

‘ It IS not held tliat these roentgenologic ob 
servrabons are charactenstic only of non- 
tropical sprue, since thej mav occur in vmrjnng 
degrees in any diffuse inflammatory condition 
of the intestinal tract Their presence, how- 
ever, constitutes tangible evndence dunng life of 
alterations in the gastro-mtestmal tract m this 
disease which have been suspected chmcally 
and confirmed at necrop^'^ 

Mackie and Pound, ^ m a roentgenologic and 
dimcal study of changes in the gastro mtestmal 
tract in deficiencry states, observed roentgeno 
graphic changes in the small intestine w 29 of 
37 cases of chrome ulcerative cohtis and in 


lacije T T and Pound R E Changes in the 
rn-,ntestinal Tract in Deficiency States Jour 
Med Assn , Feb 23 1935 104, 613-61S 
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can utilities, and also certain soaal affairs As apparatus men recognize 

for the men, there wiU be a Counselors’ Dinner this opportumty to show what has been d 

and a staff niffht, occasions about which tradi- veloped 

tions of gS)d-fellowship have grown up through If space has not been reserv y 



Hotel Statlcr Detroit, where the Annual Meeting is to be held 
Dec 2-{l, 1035 


the } cars we hat c been meeting together The 
latter offers new men a rare opportunitj to 
make taluablc fnends 

There has been an imusualh acUte demand 
for commercial exhibit space, showing tliat the 


COMMUNICATIONS 

ILORIDV STATE MEDICAL 
ASSOC I VTIOX 

It IS alv\a\s gratifting when a radiologist is 
tliO'-in In his fellow members to fill an ont- 
‘'Iniiihng place m his loeal, stale, or national 
niidiealbiuh Hie Jolrxm washes to call at- 
tention to such an instance wherein O 0 Teas 

It r, M D , radiologist at St \ntlion> s Hospi- 


beforc this date, readers would do well to 
ware for resenmtions when they read this 
Names of Detroit hotels, togctlier tvith rates, 
are to be found in October Radiology, page 
iOS 


tal, St Petersburg, Flonda, has been chosen 
President-elect of the Flonda State Iiledical 
Association Dr Feastcr was one of the organ- 
izers of the Flonda Radiologic Societ) 


MID-SUMMER RADIOLOGICAL COX- 
FEREiVCE, DENVER 
\11 concerned with this project arc gratified 
o\ er iLs bue^ccssfnl achict ement, and, tlicrcforc. 
It IS a matter of gratification to the Editor of 




frnrni^;: i 


radiology 


allmom, Hotel Statler Dctro.t, scene of the Soaetj s annual banquet 






r'T: 




■-er 


Dining room Hotel Statler Detroit 


gists — m common with tlie rest of mankmd — 
the committees m charge of our Annual Meet- 
ing have provided program, exhibits, enter- 
tainment in due parts Every year a few ladies 


choose to come and such as visit Detroit will 
find that the wives of the local physicians have 
planned for them a visit to Mr Henry Ford s 
Greenfield Village and museum of early Amen- 
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ThL htc J 03 rrn Colt Bloodcood M D Johns Hopkins Hospital 
and InncrsiU, BaUiinore 



RABIOLOGY 


6iS 

Radiology to have reccned letters from tivo 
members of the Radiological Club of Denver 
sa>nng that the notices m this Journal were in- 
strumental to tliat end The Journal is read}’’ 
at all times to co operate with sectional radio- 
logical associations, among whose members the 
Radiological Society of North Amcnca is repre- 
sented 


ORTHOPEDIC LIBRARY 


The IMedical Institution, of Liverpool, Eng- 
land, IS commemorating tlie work of two fa- 
mous surgeons by forming a Hugh Owen 
Thomas and Robert Jones Library of Ortho 
pcdic Surger}’ in which, it is hoped, every phase 
of that branch of surger} will be represented 
An appeal is, therefore, made through the 
Liverpool Medico chirurgical Journal for con- 
tributions of books and articles on the subject 
These wall form the nucleus of what, it is hoped, 
will be a complete Orthopedic Librarj in which 
the student, the post-graduate, the physician, 
the surgeon, and the radiologist ma} learn all 
that IS being done m this branch of the work, 
and may refresh themsehes at the spnng of 
knowledge wdiich flows from the works of the 
tw 0 men m w hose names the Library is being 
founded 

The fame of Hugh Owen Thomas and Sir 


Robert Jones will live high amongst the names 
of the great surgical figures of all time Thev 
have left imperishable records m the histon of 
surgeia , and they have formed a science where 
none pre\ lously existed The) have lit a bea- 
con whose light has spread to everj comer of 
tlic surgical world, and have opened up a pros- 
pect of reco\ ery in the hearts of tliousands who 
would othenvise be destined to useless cnpplc- 

'^Thej have done this tlirough the for^ of 
their teaching and examples, but 
done more in that they have 
alterable basis of treatment on which the lne^a- 
table oroETess will be founded 
It .s ho%, tterofort, that .1 
who have themselves contnbuted 
Meratom of orthopethe “ff "y’ at' 
L.ven.ool Med, cal ‘^wtofS 

books or articles to help in the Library, 

Hugh Owen Thomas and Robert J 

so 4at this effort, which is unique, may also b 

complete m Its accomphshm^ 

It .s med, erne’s for books 

knows no boundaries, so this app 


may find many responses among Amencan 
radiologists The address of the Medical Insti- 
tution is 114 Mount Pleasant, Liverpool 3, 
England 


IN MEMORIAM 


JOSEPH COLT BLOODGOOD, M D 

The actual chnical study of cancer by re- 
search methods had just begun when Dr 
Joseph C Bloodgood started bis work at Johns 
Hopkins Hospital The beginnings m this 
hospital were forty years ago, when a labora- 
toiy was started m connection with the opera- 
ting room Pieces of tumors were brought 
tlicre for study after operation, and records 
kept In connection with this study Dr 
Bloodgood brought laboratory examination 
into the operating room The microscope was 
placed at the operating table By this method 
countless legs, arms, breasts, and other organs 
have been sa\ cd from mutilation, and many 
deatlis prevented The profession as a whole 
had not been educated in this branch of medi- 
cal science, and had not learned to employ the 
microscope in the study of the h'vnng patient 
B) advocating control of therapeutic proce- 
dures on the breast and bones in particular. Dr 
Bloodgood rendered an immluable sennee m 
the treatment of these diseases His interpre- 
taUon of chrome cystic mastitis and of giant- 
cell tumors of the bone as benign lesions, and 
his advocac} of microscopic stud> before radi- 
cal procedures were attempted have saved 
hundreds of pabents throughout the world 
from needless mublation 

It was soon found possible to ad\ance the 
interpretation of laboratorj’ studies made on 
patients while sbll in tlie hospital bj’’ extendmg 
tlic record, not only throughout their stay, but 
by foUowmg the pabents ivith letters from time 
to bme for the rest of their lives Dr Blood- 
good instituted, about 1910, an ex-tensive fol- 
low-up system m conneebon "mth all cancer pa- 
bents In the next twenty years many thou- 
sands of dollars were spent pnvately, m addi- 
tion to the hospital contnbubons, m keepmg 
records and m followmg pabents by letter 
By this method, and by microscopic studies 
many fundamental contnbubons have been 
made. The thoroughness with which records 
and matenal from cancer cases have been re- 
corded and presented makes this laboratory a 
most valuable hbraiy for aU those undertaking 
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ness m measunng the relative intensities of the 
rays 

This book states tliat it “calls attention to 
those aspects which seem of the most funda- 
mental physical significance ” It is an excel- 
lent and comprehensive presentation of what is 
known m the roentgen-ray field at the present 
time 


iManual of Radiological Technic L R 
Sante, M D , Professor of Radiolog> , St 
Louis University School of Mediane, Radi- 
ologist to St Louis City Hospital and St 
Alaiy’s Hospital, St Louis Published by 
Edwards Brotliers, Inc , Ann Arbor, Michi- 
gan, 1934 A volume of 157 pages, with 
141 illustrations Price, $4 50 

Many roentgenologists, particularly those 
associated with large mstitutions or medical 
schools, have undoubtedly had a desire at one 
time or another to compile for tlie use of their 
students and technicians a manual of roent- 
genographic tcclmic Dr Sante has earned 
this idea to completion and produced a manual 
of x-ray technic designed to serve, first, the 
radiologist who, m his admimstration of a large 
department of radiology, is constantly called 
upon to tram and supemse large groups of 


techmcians, second, the technician himself, 
and third, the general medical profession 

The first eight chapters are devoted to a 
short histoncal sketch concerning the discovery 
of the x-rays, and a pracbcal and concise con- 
sideration of the physics of magnetism and 
electncity, the x-ray tube, and the production 
of \-rays, the physical properties of x-rays, 
thecalibrationof x-ray machines, the essential 
factors of radiography, radiographic procedure, 
and dark room technic Many of these chap- 
ters contain useful, practical information not 
heretofore found in books of this sort 

The major portion of the manual is devoted 
to a discussion of the standard positions for all 
phases of radiography This section is ex- 
cellently illustrated by photographs, roent- 
genograms, and anatomic drawings A imique 
and most valuable feature of this part of the 
manual is a discussion termed "Roentgenologi- 
cal Consideration” which appears for each 
position portrayed 

To make the manual more elastic it has been 
published by the lithoprinting method which 
makes it possible for any radiologist to elimi- 
nate an> particular procedure or techmc which 
he does not desire and to mtroduce additional 
rules or regulations particularly applicable to 
his own department, at very small cost 


IN MEMORIAM 


HARRX B PODLASKV, MD 

Word has been recon cd of the death, on November S, of Hanyr B Podlasky, M D , of 
Milw aukoe, Wisconsin Dr Podlasky has been an honored member of the Radiological Society 
of North America, among whose members arc numbered many who will be gncied to learn 
of his passing He was a member of the Editonal Staff and a contnbutor to Radiolog\ 

W e hoiic to pnnt a sketch of Dr Podlaskw m the next issue 
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senous investigation on the cause or control of 
cancer 

In the study of the records it soon became 
manifest that much of the matenal saved dealt 
largely with the terminal stages of cancer 
Tins fact, together witli the fact that tlie exami- 
nations recorded and made m the hospital nere 
often too meager, hindered progress To ob- 
tain worthy scientific records and to see pa- 
tients in all phases of cancer, -a new movement 
was started It w'as decided to educate the 
profession and the public in the early signs and 
symptoms of cancer so that the patients would 
come for consultation at the beginning of the 
disease 

One of Dr Bloodgood s chief interests has 
been the spreading of information among the 
laitj concerning those aspects of cancer which 
are influential in bnnging suspected cases of 
cancer under the obscnation of the physician 
at the first signs of the disease, when it is still 
in its curable stages This educational effort 
in tlie field of cancer, which was started some 
seventeen ) ears ago bj such pioneers as Cullen 
and Bloodgood and is being continued by the 
American Society for the Control of Cancer and 
by special Stale organizations such as those in 
New’ York and Massachusetts, has brought 
about changes in the clinical aspects of cancer, 
whicli arc rapidly revolutionizing practice m 
this sphere of medicine 

This work stands as an endunng memorial 
to Dr Bloodgood, who passed away Oct 22, 
1935 His name is an honored one among 
radiologists, many of whom not only respected 
his broad knowledge and cxpcncnce, but felt 
his personal charm and genial humor 

Radiology paj’s honor to his memory 


quickly gained wide favor among physicists 
After its pubhcation there were new and im- 
portant developments of the theones under- 
lying roentgen-ray phenomena, and so Comp- 
ton prepared a revised and more comprehensive 
edition, presenting the newer roentgen-ray ex- 
periments and theones in co operation with 
S K Allison Compton wrote the introduc- 
tory chapter and the chapter on scattenng In 
the preface he gives his collaborator credit for 
the preparation of the greater part of the book 
which includes discussion of roentgen rays and 
crystals, dispersion, absorption, and roentgen- 
ray spectra 

The book is not exactlj’ easy reading for the 
average medical roentgenologist It contains 
much V aluable information not only on points 
of general interest about roentgen rays but also 
in the field of practical application in roentgen 
diagnosis and therapy A list of the mam chap 
tors gives an idea of the vast temtory covered 

Chapter I The Discovery and Properties 
of X-rays, 

Chapter II The Production of X-rays, 

Chapter III The Scattering of X-rays, 

Chapter IV Dispersion Theory Apphed to 
X-rays, 

Chapter V The Study of Crj’stal Struc- 
ture by Means of X-rays, 

Chapter VI The Intensity of Reflection of 
X-rays from Crystals, 

Chapter 5''II Phenomena Associated with 
the Ejection of Photo-elec- 
trons by X-rays , 

Chapter VIII The Interpretation of X ray 
Spectra, 

Chapter IX Some Accurate Methods of 
X-ray Wave Length Meas- 
urement and Their Results 
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X-RAYS IN ThEORV AND EXPERIMENT By 
Arthur H Compton, Ph D , Sc D , TL D , 
Nobel Laureate, 1927, Charles H Swift Dis- 
tinguished Service professor of Physics, Um- 
versity of Chicago, and Samuel K Allison, 
Ph D , Associate Professor of Physics, Um- 
versity of Chicago Second Edition of X- 
rays and Electrons,” by Arthur H Conipton 
A volume of S2S pages, with 279 illustrations, 
cloth D Van Nostrand Company, Inc , 
New York, 1935 Pnee, S7 50 


A H Compton pubhshed his weU-lmovTO 
book, “X-rays and Electrons,” m 19-6 It 


Numerous appendices contam mathematical 
deductions and formulEE, tables of atomic 
constants, wave lengths of roentgen rav 
spectrum lines, critical absorption wmv’e 
lengths, absorption coefficients, etc 
The roentgenologist will be especially mter- 
ested m the chapters on production and meas- 
urement of the roentgen rays The production 
of the contmuous and charactenstic x-ray spec- 
tra and their dependence upon voltage, target 
matenal, etc , is discussed m detail Measure- 
ment of the roentgen rays by studies of their 
absorption and scattering m vanous media as 
well as by’ x-ray’ ^ectroscopy are explamed at 
great length Of particular interest is the dis- 
cussion of the ionization in gases and its useful- 
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APPARATUS 

Thicknesses of Aluminum to be Used m Addition to 
Copper Filters A Mutscheller Am Jour Roent- 
genol and Rad Tlier , Julyi 1034 32,92,93 

The most efficient filter of aluminum to be used as a 
secondarj filter to absorb the characteristic soft radia- 
tion emitted bj the copper filter would be that thickness 
of aluminum just sufficient to absorb such soft radia- 
tion Experiments bj Mutscheller showed that a 
filter of V< mm or, at the most Vs mm of aluminum is 
quite sufficient to absorb all harmful radiation ansmg 
from the */• mm of copper and that no useful results 
arc gamed from an> additional malenal 

J E Hadde, M D 


A New Method of Measuring the Short Raj s in the 
Sun Spectrum Julius Briiikmann Strahlenthcrapie, 
1935 53,424-154 

The method is based on measurements with a set of 
double’ thermocouples arranged aixording to the 
compensation principle in connection uith adequate 
fillers The output of a quartz mercurj \ apor lamp was 
also determined and found to be 2 9 X 10 watt per 
sq cm at 1 meter distance 

Ernst K Pom e, M D , Ph D 


Regarding the Additional Aluimnuni Filter tn Roent- 
gen Thcrapj M Grunberg and \V johner Stralilcn 
thcrapic 1915 53, 528-535 

Mcasurcinciits of the secondarj irradiation from cop 
per filters uithin and outside of the pniiiarj beam 
shoued that for F S D of 20cm and more this radiation 
nnj he negle-ctcd The addition of an aluminum filter 
in deep iherape after filtration of the pnmari radiation 
through 0 5-3 mm Cu is therefore, superfluous 

FkxstA Poiilp MD PhD 


Our I xpenence with New Siemens Momentan 
Dosage Meter Herbert Aretz Strahlenthcrapie 
1915 53, 5.10.-542 

The author hriefiv desenbes an ionization instrument 
which penmts the detcnrination of the output of an 
X rnj tula m r/n in V double scale is protidcd for 
0-12 r and 0-1011 r/u in The instminent is said to 
Ik nsj to oiKrate and Ins a radio actitc standard for 
eheakiiii, the calibration 

1 r\st A Poiiii M D Ph D 


'seaitetisl Uaihition 1 milted b\ Patients Endergoing 
Kivntgeii Deep Therape 11 W 1 rnst and Paul Ott 
9irahlcntlurapie HH5 S3, .95 ( 4 M 
Ifu mitlmjs iiuasured till scattereal radiation eniiiital 

>> a patKiit snll),.c[^,] ,o^nlKeIl ile-cp therape using 
I u new n-jK- o! Sr mi ns dosinuter wath a cillophani 


chamber The latter is supposed to be independent of 
the wave length withm the spectral region examined 
After a bnef onentaUon as to the distribution of the 
scattered radiation emitted by the patient bj means of 
a pinhole camera the rays were measured at 50—200 cm 
distance withm and without the pnmarj beam Based 
on Mutsdieller’s tolerance dose it appears that during 
a treatment the operator should not enter the therapj 
room Howeier due to the longer wave length of the 
secondarj radiation a lead rubber apron as customary 
in fluoroscopic work, suffices for the protection of the 
plijaician At one meter distance from the patient 
and behind such a lead rubber apron the dose is 4-5 
X r per second 

Ernst A Pohle, M D , Ph D 
CANCER (THERAPY) 

Post operatii e Irradiation in Carcinoma of the 
Breast G Schwarz Strahlenthcrapie 1935, 53, 
G74-C81 

Several cases ha\e been observed and published 
wherein skin metastascs appeared m the antenor breast 
region following radical removal for carcinoma after 
xerj hea\y doses of roentgen rajs had been applied 
posi-opcrativcly The metastatic nodules were limited 
to the irradiated skin area The author has used 
for sctcral jears, therefore, a milder” procedure In 
the first place he advocates a fairlj soft radiation (100 
k\ 1 mm Al) because the skin is injured less One 
scries consists of from sl\ to eight sittings given dailj , 
wnth a total dose of from 900 to 1,200 r applied oxer the 
anterior chest If possible one large area is given to 
the axillarj and supraclancular region al 70 cm F S D 
If the arm cannot be raised sufficiently two separate 
areas arc used at 40 cm F S D He repeats the senes 
cterj fixe xvecks so that fixe months after ojicration a 
total of from 3,000 to 4 800 r has been applied \fter 
the sixth month the intervals between senes are in- 
creased to three SL\, and iwclxc months adding each 
time 1 200 r The expcncnce with this treatment has 
been xco salisfactorj 

Ernst A Poiile, M D , Ph D 


Curiclhcrapj of Carcinoma of the Mouth and 
Pharjmx V Palumbo Strahlenthcrapie 1935, 53, 
051-t>57 

In the treatment of intra oral lesions the author uses 
external tclccunelhempx folloxvcd bj direct (local) 
irradiation and again followed bx external tclccunc 
thcrapx Twcnlj xears expcncnce has conxnnccd him 
that the results obtained bj irradiation arc far supenor 
to those of surgerj No technic is gixcn 

Ernst A Pohlf, M D , Ph D 

G ASTRO-INTESTINAL TIU\CT 
(DIAGNOSIS) 

Diioiluial Dixcniaila L Minucci del Rosso 11 
Pohclimco (Sez Chir ) Apnl 15 19 J 5, 42, 2.39-200 
(Rcpnnted hx peniiisMon from Bntish Med Jour 
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ments using a Kustner instrument with large chamber in 
eight diagnostic, eight deep therap> roentgen depart- 
ments m two non medical research institutes, one 
super high ^oltage installation and one radium insti- 
tute The tolerance dose of hlutscheUer nas used as 
basis for his comparisons it is cqunalent to 0 25 r for 
an S-hour working daj In fluoroscopic rooms the 
dose in the neighborhood of the patient is higher than 
the tolerance dose, howe\cr it can be oiercomc bj 
adequate lead rubber protections In deep thcrapj 
the scattered radiation emitted by the patient may be 
particular!) for large treatment areas as high as 
twent) times the tolerance dose It is necessarj , there- 
fore, to place the operator of the machine m a protected 
room 22 5 mm of lead ollered sufficient proteetion 
against irradiation from 160 mg of radium enclosed in 
a lead lined safe 

Ernst A Pohle M D Ph D 


RADIUM 

Radium Therap) of Carcinoma of the Tonsils and 
Pillars Angelo Santoro d’Emidio Strahlenthcrapie 
1015, S3, 058-075 

The author bncfl) discusses the method of Coutard 
and tclccuncthtrapt in the treatment of carcinoma of 
the tonsils and pillars His ow n technic consists of the 
application of fiic mdiuni tubes contaming 2 mg 
each Thc> arc miroduccd in the tissue at an aicragc 
distance of 15 cm (this should probabl> be mm ), and 
left HI stilt approximately cleicn da>s At that time 
there IS definite edema with radio-cpilhehtis and con- 
siderable pain The s>Tiiptonis subside howexcr 
after a few da)s during which time the patients are on 
a liquid diet A careful technic is ncccssar> in order 
to n\oid injur> to blood vessels The ccmcal glands 
are irradiated bv iiicaiis of radium applicators placed 
at 15-1 cm distance In closing the author cnipha 
sues the efficac) of the interstitial treatment method 
in conibiiiation with cvtcmal irradiation 

Lrnst A PoiiLL M D , Ph D 


Practical I vpcrienccs iii Radium Dosimetry I — 
General Remarks 11 Holtliuscn Strahlenthcrapie 
1615 53, -m-V.l 

U - Our I xpeiaenee with the Photonictnc Methoel 
<if Dosage III Uailniiii Practice A Haiiiann Strah 
Umlicrapie PH5 53, 552-571 

\Ulioiigli liliotoiiietric methods are not reliable for 
KHiUgeii do- iiiuirv tile author of Part 1 has found them 
nceiirati enough m practical radniiii ilosimeirv He 
littellv enuhiies the de\ ilopiiient of the method in his 
lalKiratorv and disciisse s us clime al ipphcation 

In th( sectinil put of this coiilribiuion llaiiiaiiii de 
'< lilies 111 detail tin Uclmieal procedure of llie photo 
gtaphn miilnvt usul m the detennuiation of radium 
do I s I!Il^ rt\ u coiiMsts of the e vlKisure of diagnos 
It \| fa Iihti tiN) It l> eq cn m sue plKaduinlera 
tulK oflseishwivslthurthofidge 5iiulwhiohwirneaf 


the radium applicator contaming 13 3 mg filtered 
through 1 ram Pt Standard films produced m this 
manner and correlated with the erythema on the skm 
can then be compared with films produced by exposure 
to other radium applicators The test films reveal the 
degree of homogeneity m a treated skm area, and the 
determination of isodose curves for radium applicators 
at various distances can also be done with this method 
A table shows the doses used bv^ the author m a number 
of mahgnant tumors with data concermng amount and 
tj-pc of radium apphed intensity (m r per mmute), and 
duration of treatment 

Ernst A. Pohle hi D , Ph D 


THE SPINE 


Six Cases of Isolated Disruption Fracture of Spmous 
Process of Sev enth Ccmcal Vertebra and First Dorsal 
V Bloch Ugesk f Lager, March 21, 1935, 97, 358- 
360 (Reprinted by permission from British Med 
Jour , June 29 1935 p 103 of Epitome of Current 
Medical Literature ) 

The author has observ ed m his practice six instances 
of isolated fracture of the spmous process of the seventh 
ccmcal (three cases) or first dorsal (three cases) verte- 
bra All the patients were men between the ages of 
25 and 40, engaged as navvies m shovelhng frozen 
lumps of earth up into carts The climcal picture was 
remarkablv umform — sudden and violent pam m the 
nape of the neck and between the shoulder-blades in 
the act of shovelhng There was tenderness on pres- 
sure over the lowest cemcal or first dorsal vertebra 
The X rays showed fractures of the spmous processes m 
the middle or at the junction of the central with the 
posterior third of the bone The loose fragment was 
displaced downward m its entirety or with its most 
posterior end In only one case was there no disloca- 
tion Treatment consisted of rest m bed for about 
three weeks 5Mth only one exception pam was felt 
on return to hard work sev oral months after the aca- 
dent In his study of the literature the author has 
found a conflict of opinion over the ments of excising 
the loose fragment of bone m those cases in which pain 
persists In a case recorded by Lonnerblad the removxil 
of the loose fragment did not banish the pain Ac- 
cording to another authontv bony reunion IS not to be 
expected there is either fibrous umon or the fragment 
of bone remains floating 


VjUUlUA li lull 


Lee \ 
Thcr 


Bonv Impingement as a Cause of Back Pam 
Hadlev 4ni Jour Roentgenol and Rad 
I ebrtnn 1<)J5 33,206-211 
Partieadar consideration is giva.n to subluxation 
of the apoplii -eal joints of t he low cr spine as a cause of 
bie k pam follow mg injurv Tlunmng of an intcrv erte- 
bral disc nnv not Ik. a direvt cause of pam but this 
svrrptom niav be explained by (1) tension upon cap 
suhr ligaments (2) encroachment upon sire of lumen 
of the foninim and ( I) impingement of the ends of 
the nrtictihr process against the pedicle above and the 
Inmm Iielow Several cases are illustrated to show the 
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June 29, 1935, p 104 of Epitome of Current Aiedi 
cal Literature ) 

Tlic author has collected 68 cases of duodena! di\er 
ticula in patients aged from 22 to 87, the first of which 
was reported b> Chomcl in 1710, and the last two b> 
himself— m a woman aged 01, nho had two diverticula 
and in a man aged 08, who had one diverticulum As 
a rule there is onlv a single one. In 90 per cent of the 
eases It IS situated bclw cen the second and third parts of 
the duodenum, and is confined to the segment of the 
duodenum corresponding to the pancreas Islands of 
ncccssorj pancreas are not iiifrequcntlj found m the 
wall of the diverticulum 

According to Sabatim there are three Ijpcs of dim 
cal sjTidromc caused b> duodenal diverticula In the 
first the sjrnptoms arc those of duoilcnal ulcer, the 
anatomical foundation in such cases being diverticulitis 
compression or torsion of the sjmpathctic, or torsion 
of the duodenum In the second tjTw; the sjmptoms 
are those of acute or chronic pancreatitis and m the 
third those of inflammation of the gall bladder due to 
compression of the biliarj tract 

Of the author’s 08 cases, 22 ended fatalt>, the chief 
causes of death being mjocarditis pneumonia hem 
orrhage and the shock of the operation Of 10 eases 
in which operation (posterior gastro-enleroslom> or 
resection of the diverticulum) was performed, 14 re- 
covered 


Coincident Scirrhous Lesions of the Stomach and 
Colon Report of Cases Marej L Sussuian Ain 
Jour Roentgenol and Rad Titer , rebruar) , 1036 33, 
205-20S 

The writer reports two eases showing coincident con 
stnetmg deformities of the stomach and colon, the 
constrictions being in each ease at tw o lev els of the colon 
while in one there was a localized narrowing of the 
gastric media and in the other a more diffuse narrowing 
of the gastric lumen One ease was proven at operation 
to be scirrhous carcinoma of the stomach with melas 
tases to the bowel The diflicultics of diflerentialion 
from hyperplastic tuberculosis advanced ulcerative 
colitis or amebic d> senterj and non specific gramtloma 
arc stressed 

J E Hadbe M D 


GRENZ RAYS 

Absorption and Scattering of Roentgen Rays in Air 
and CeUophnne Hans Kustner Strahlcntherapic 
1036 53, C06-(310 

The author found that the electron emission from 
cellophane after rendenng it a conductor of electricity 
by means of graphite application equals that of air 
IS, therefore, an exeeUent material for 'air vvaU lo^ 
tion chambers and well suitable for ° 

long wave roentgen rays (Grenz rays) ™ . 

of cellophane absorbs roentgen rays of all wave lengths 

the same as 100 8 cm of air urn PUD 

ErnstA Pom.E,MD PhD 


THE LARYNX 

A Few End results Eollowing Radiation TTierapy of 
Carcinoma of the Larynx A Lambadandfa Strah 
Icnthcrapie, 1935 S3, 0.30-050 
The author discusses the international literature deal- 
ing with radiation therapy m carcinoma of the larynx. 
He presents then an ana!> sis of 27 cases of his own, seen 
in Athens, Greece, dunng the period from 1925 to 1933 
Only 12 of these had a complete course of irradiation, 
SIX were dead at the time of wntmg and sex were ahve 
The survival penods of the former vaned from eight 
months to three and one half years Those still ahve 
have been under observation for penods from thirteen 
months to nine years Tcchrac 185-300 kv 3 ma 
50-00 cm r S D 1 mm Zn -f- 2 mm A1 45-GO sq cm 
field size 15-30 sittings m 18-30 days surface dose 
5 000 to 9 000 r wath twacc the dose on the involved 
side Occasional radium therapy was given (1-1 5 mm 
Pt ^nim AI, 3 M C D over2sq cm at 4 cm PSD, 
11-15 days and nights without interruption) A bib- 
liography with no references IS appended 

Ernst A Pohle M D Ph D 

THE LUNGS 

A Roentgenological Study of Pulmonary Ventilation 
A Mtihod for the Prediction of Normal Pulmonary 
Capacities Based upon Roentgen Measurements. 
Waiter VV Eroy Am Jour Roentgenol and Rad 
Thcr , February 1935 33, 170-190 
Tins VV ntcr has attempted to correlate the dimensions 
of the lung fields obtained tclcrocntgenographically with 
clinical dctcmnnations of pulmonary capacity The 
radiographic tcchmc adopted was a double e.xposiire 
chest film made with the patient m recumbency the 
greater exposure being made at maximum expiration and 
the lesser exposure at full inspiration From this film 
the area incasurcmcuts of the lung fields at these two 
phnscs of rcspnation were obtained To obtain the 
roentgenological chest volume an anteropostenor 
chest diameter was obtained with calipers at the level 
of junction of body of sternum with the xypho'd at 
maximum inspiration Bv multiplying the area of the 
lung fields at inspiration bj this anteropostenor di 
ameter measurement the roentgenologic chest volume 
was ohltiwcd The best correlation was obtained be 
tween the figure and the vatal capacity The formula 
established is roentgenologic chest volume X 0 24 plus 
1 22 equals predicted vatal capacity A good correlation 
was also obtained between the lung area at maximum in 
spiration and both vital and total pulmonary capacities 

J E Habbe M D 

PROTECTION 

Tests of the Protection against RadiaUon and Scat- 
tered Radiation m Eighteen Modern Roentgen De 
partnients Gerhard Heise Strahlentherapie 1935 
53, 574-594 

The author earned out a senes of ionization measure- 
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mcnts xuing a Kfistner instrument with large chamber m 
eight diagnostic, eight deep therapy roentgen depart- 
ments in two non-medical research institutes, one 
super high voltage installation and one radium insti- 
tute The tolerance dose of Mutscheller was used as 
basis for his comparisons, it is eqmialent to 0^5 r for 
an 8-hour workmg day In fluoroscopic rooms the 
dose in the neighborhood of the patient is higher than 
the tolerance dose, however it can be overcome by 
adequate lead rubber protections In deep therapy 
the scattered radiation emitted by the patient may be, 
particularly for large treatment areas, as high as 
twenty times the tolerance dose It is necessary, there- 
fore, to place the operator of the machme in a protected 
room 22 5 mm of lead offered sufficient protection 
against irradiation from 160 mg of radium enclosed in 
a lead lined safe 

Ernst A Pohle, M D Ph D 


RADIUM 

Radium Therapy of Carcinoma of the Tonsils and 
Pillars Angelo Santoro d’Emidio Strahlentherapie, 
1035, 53, 058-073 

The author briefly discusses the method of Coutard 
and telecurietherapy m the treatment of carcinoma of 
the tonsils and pillars His own technic consists of the 
application of five radium tubes ’ contaimng 2 mg 
each They arc introduced m the tissue at an average 
distance of 15 cm (this should probably be mm ) and 
left VI stlu approximately eleven days At that time 
there is definite edema w ith radio-cpithelitis and con- 
siderable pain The symptoms subside however, 
after a few da>s during which tunc the patients arc on 
a liquid diet A careful technic is necessary m order 
to avoid injury to blood vessels The cervical glands 
arc irradiated b> means of radium applicators placed 
at 1 5-,3 cm distance In closing, the author empha 
sizes the efficaej of the interstitial treatment method 
in combination with external irradiation 

Ernst A Poimt, M D Ph D 


Pnctical Experiences in Radium Dosmictrj I — 
Generrl Remarks H lloltliusen Stralilentlierapic 
1035 53, -A 1-5.51 

— Ovir 1 xpenciire with the Pholomctne Method 
of Dosage m Radium Practice A Hamatin St rah 
Icnthernpic lti)5 53, 552-571 

Vlt hough iiliotoiiielric methods are not reliable for 
roentgeti dosinietrj the author of Part I has found them 
acenrati enough m jiractical radium dosimctrj lie 
buetle outlines die dc\ elopinciu of the method in Ins 
lalKiruteitj and eliseusses its elinieal aiiplication 

In the si.(.ond jiart of tins eontntintioii Haniann dc 
‘rtilics 111 eletail the technical procedure of the photo 
K'aphic method need in the dete nnination of r iduitii 
'''r s line tlx It consists of the exposure of elugiios 
"e \tfa tdms atmul ti sq cm m size jilactd under a 
nil-' of Is , cliwoeid (length of edge 5 em 1 which e arned 


the radium appheator contammg 13 3 mg filtered 
through 1 mm Pt Standard films produced m this 
manner and correlated with the erythema on the skin 
can then be compared wnth films produced b> exposure 
to other radium appheators The test films reveal the 
degree of homogeneity m a treated skm area, and the 
determmation of isodose curves for radium appheators 
at various distances can also be done with this method 
A table shows the doses used by the author m a number 
of mahgnant tumors, with data concemmg amoimt and 
type of radium apphed intensity (m r per mmute), and 
duration of treatment 

Ernst A Pohle, M D Ph D 


THE SPINE 


Six Cases of Isolated Disruption Fracture of Spmous 
Process of Seventh Cervical Vertebra and Fust Dorsal 
V Bloch Ugesk f Lreger, March 21, 1935, 97, 358- 
300 (Reprinted by permission from British Med 
Jour , June 29, 1935, p 103 of Epitome of Current 
Medical Literature ) 

The author has observed m his practice six instances 
of isolated fracture of the spmous process of the seventh 
cervical (three cases) or first dorsal (three cases) verte- 
bra All the patients were men between the ages of 
25 and 40 engaged as navvies m shoveUmg frozen 
lumps of earth up into carts The cluneal picture was 
remarkably umform — sudden and violent pain in the 
nape of the neck and between the shoulder-blades in 
the act of shovelhng There was tenderness on pres- 
sure over the lowest cervical or first dorsal vertebra 
The \ rays showed fractures of the spmous processes in 
the middle or at the junction of the central with the 
postenor thud of the bone The loose fragment was 
displaced downward in its entuety or with its most 
posterior end In only one case was there no disloca- 
tion Treatment consisted of rest in bed for about 
three weeks With only one exception pam was felt 
on return to hard work several months after the acci- 
dent In his study of the literature the author has 
found n conflict of opinion over the merits of excismg 
the loose fragment of Ixinc m those cases in which pain 
persists In a case recorded bj LOnnerblad the removal 
of the loose fragment did not banish the pam. Ac- 
cording to another authority , bony reumon IS not to be 
cxjjectid there is either fibrous union, or tlie fragment 
of bone remains floating 


i-ce A 
Thcr 


— - • 

Bony Iinpingenicnt as a Cause of Back Pam 
Hadlex \ni Jour Roentgenol and Rad 
Ubniary 1115 33,21)0-213 

Particuhr consideration is gnen to sublmjation 
of the apophxseal joints of the lower spine as a cause of 
balk pam follow mg injury Thinning of an interx erte 
bral disc may not lie a dirtet cause of pain, but this 
symptom max lie explained by (1) tension upon cap 
suHr hgunents (2) encraiehnicnt upon size of lumen 
of the fonmim, and (3) impingement of the ends of 
the articukTr process against the pedicle aboxc and the 
lumm lielow Sexenl rases art illustrated to show the 
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value of oblique roentgenograms for determining the 
size of the foramina and the presence of impingement of 
the articular processes on the adjacent pedicle or lamina 

J E HAnnE M D 

TUAIORS (DIAGNOSIS) 

Rclrophaongcal Tumors L Nalanson Rc\ de 
Larj-ngol d’OloI ct de Rhinol Januarj , 1015 S6, 'il- 
102 (Reprinted b> permission from Bnlish ^fed Jour , 
April 0, 10 15, Epitome of Current hlcdical Literature ) 

The author has collected 52 cases of retropliarj ngcal 
tumors since the classic work of Hcinatz, n ho submitted 
conclusions based on 14 cases all he had been able to 
discover in fift> >cars Tlic present author s conclusion 
IS that these grow ths arc generally benign m nature ex 
cept m infants when the> are ahvnvs malignant As 
a rule thev arc of neurogenic ctiologj (neuromas or 
neurofibromas) arising from the cervical part of the 
sjanpathetic sjstem A mmoritj are lipoinatous and 
a still smaller mmoritj arc primitive goiters Verj 
probably the tumors of nerve ongin represent a local 
manifestation of von Recklinghausen s disease in an 
unusual site Retropharyngeal tumors arc often associ 
ated vvath syanptoms of syanpathetic disturbance par 
ticularly of the complete or jiartial Claude Bernard 
Homer syndrome Natanson advises that in any ease 
of doubtful diagnosis a special investigation should be 
made for the presence of these sy mptoms and adds that 
an X ray examination is often most helpful Growths 
in this situation have a tendency to extend — an in 
dication for surgical removal particularly since they arc 
fairly easily removable when small The buccal route 
IS indicated only when the tumor is situated in the 
mcsopharvnx and there is no fear of it being goiterous 
In all other eases the Ircst route is b\ a lateral pharyaigot- 
omy through an external incision Provided with a 
good light and with the patient in a suitable position. 
It IS nearly always possible for the surgeon to avoid 
the necessity of maxillary resection Since these tumors 
arc nearly always benign, it is useless to treat them with 
X rays or radium and such measures will complicate 
any later surgery that may be found necessary Only 
obviously malignant tumors arc suitable for radio 
therapy 

TUIsIORS (THERAPY) 

Report on Malignant Tumors of the Testicle Wil- 
liam Bloom Strahicntherapie, 1936, 53, 011-029 

Tollowing a bncf discussion of pathology etiology, 
and diagnosis of tumors of the testicle the author an 
alyzes 20 eases observed since 1925 at the Roentgen 
Institute University of Zurich All cases were veri- 
fied histologically 85 per cent were seminomas, 10 per 
cent teratomas and 6 per cent hpomyxosarcoma The 
seminoma was most radiosensitive One case of tera 
toma lived a year and a half, one eight months and the 
patient with hporayncosarcoma three months Most 
cases came in at a late stage of the disease often with 
demonstrable metastases Operation alone does not 
seem advisable three of the author s patients who did 


not receive irradiation returned with huge recurrences 
within a year after surgical removal of the testicle 
The most common sites of metastases were abdomen 
lungs and inguinal glands The survival periods 
following removal of the testicle and irradiation vaned 
from one month to 45 months m those who died and 
from SIX to 88 months in those still alive The 
technic used m these eases varied somewhat Up to 
1930 a single dose of 100 per cent H E D was given, 
follow cd sometimes bv additional treatments four weeks 
later Since 1930 the fractional dose method or the 
protracted fractional dose method has been used 
These cases received anywhere from 600 to 29 000 r 
distributed of course over a number of senes Three 
eases were irradiated before operation 

An analysis of the entire matcnal leads the author to 
the recommendation of pre-operative irradiation fol 
lowed bv removal of the involved testicle with intense 
post operative irradiation by the protracted fractional 
dose method A special paper is appended wherem 
data on all observed cases are compiled A good bib- 
liography IS giv cn 

Ernst A Poiiee M D Ph D 


Pre-operative Irradiation of Cortical Renal Tumors 
Charles A Waters Am Jour Roentgenol and Rad 
Ther Pebruary, 1035 33 149-164 

The author has been using pre operative irradiation 
of cortical renal tumors since 1923 havnng first reported 
the results of the pre-operative radiation treatment of 
nine eases in 1033 In the present article six more 
eases arc added making a total of 15 reported in the 
literature bv this author 

Pyelography is of importance m determining the use 
fulness of radiation as a pre opcrativx: measure, smee 
tumors of the by pcmephronia and embry onal caremoma 
type arc relatively radiosensitive while the papiDaiy 
carcinomas of the renal pelvis and the malignant papd 
lary cyst adenomas are radioresistant It was shown in 
a critical study of 66 eases of renal tumors in which both 
microscopic and gross pathologic findmgs were avail 
able, that the roentgen diagnosis of cortical tumors was 
correct m 90 per cent and of pelvic tumors in 100 per 
cent of these eases It is now a routine procedure to 
make pyclograms of the treated kidney after each senes 
of treatments in order to determine the degree of shrink 
age of the tumor By these senal pyelograms the writers 
arc able to determine by therapeutic test theradiosensi 
tivity of the cortical tumors BTiiIe the senes is admit 
tedly small 93 4 per cent of these cortical tumors were 
found radiosensitive 

A scries of treatments ordinarily reqmres about three 
weeks for admimstration Daily doses varymg from 195 
to 346 r are given depending upon the reaction of the 
patient Deep therapy is employed usmg 200 000 
volts with 0 5 mra copper filtration and a total tumor 
dose of from 1 600 to 3 500 r is accomplished by employ 
ing three — and sometimes four — portals of entry In 
the majonty of cases blood transfusions have been given 
following irradiation and preparatory to operation In 
all but one case of this senes of cortical tumors there 
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was prompt reduction m size, usually beginning within 
a few days after starting therapy and continuing for 
several weeks after cessation of treatment 

In some instances a second senes is administered 
Those cases that do not respond to the first or second 
senes are probably so radioresistant that further therapy 
IS contra mdicated 

Pre-operative irradiation diminishes the size of the 
tumor and allows more freedom of operation In seven 
cases the tumor was so large that operation would have 
been practically impossible at the time the patient was 
first seen 

In addition to reduction in size of the mass, there 
also results an extensive fibrosis from the tumor with 
thickemng of the capsule which inhibits expansion of 
the mass There is sclerosis of the small blood vessels 
and the capillanes supplying the tumor, this change being 
observed pnncipally within and beneath the tumor 
capsule Microscopically the cell outlines are indistinct 
or lost entuely and frequently compressed between 
connective tissue fibers The nuclei are smaller and 
lose then stammg qualities Marked hyalmization and 
fibrosis occur Hyalmization, fatty degeneration, and 
intersbtial fibrosis, which are so marked m the tumor 
area, are stnkmgly absent m the uninvolved portion of 
the kidney 

Operative removal is imperative and should be earned 
out withm a few weeks after completing the first (or, 
if given the second) senes, dependmg upon the degree 
of shnnkage of the tumor as revealed by palpation and 
retrograde pyelographic studies Regrowth of the 
tumor occurs of course if operation is delayed too long 

J E Habbe M D 


Further Observations on the Roentgen Treatment of 
Pituitary Tumors George E Pfahler and Edgar W 
Spackman Am Jour Roentgenol and Rad Ther , 
February, 1935, 33, 214-226 
While the importance of \ rays both in the diagnosis 
and in the treatment of pituitary tumors is fauly well 
established and recogpiized no fixed rules can be 
laid down as to which cases should have irradiation 
therapy and which should be submitted to operation 
In general best results are obtamed with x rays m the 
sohd pituitary adenomas, the cystic adenomas and 
other types of tumors responding less favorably The 
writers v. am agamst prolonged roentgen therapy beyond 
the point of practical value or normal tissue tolerance 
If in any given case the surgeon and neurologist decide 
that the case oilers a reasonably fair chance of success 
operative means, then roentgen therapy may be 
regarded as of second choice There are of course 
certain cases m which the entue tumor mass cannot be 
remomd m which situation the entire hope of prevent- 
">g regrowth depends upon irradiation 
In the senes of 21 cases considered in this paper, 13 
Were first seen m a stage too far advanced to expect 
satisfactory results from any form of treatment It 
M been rather exceptional to diagnose this disease in 
an early stage 

Concerning climcal aspects of the cases, the most 


universal symptom encountered was headache, 17 of the 
patients complaimng of either generalized headache or 
pain in the occiput or back of the eyes This symptom 
13 usually quickly relieved by treatment, many patients 
being decidedly helped by a single application of the 
roentgen ray Visual disturbances of objective char- 
acter were present m 12 cases In the early stages 
contraction of the fields for red before the form fields 
were correspondmgly affected was noted Often the 
fields of vision were reduced to one thud of normal or 
less before the patient realized that anything unusual 
was occurring In the far advanced cases rapid growth, 
gigantism, or acromegaly was noted Five cases showed 
some form of muscular weakness and four increased 
thust and polyuria Three cases were recogmzed on 
routine examination, with no objective knowledge of 
any of the above symptoms on the part of the patient 
The typical bi temporal hemianopsia was not encoun 
tered in as large a percentage of cases as might be ex- 
pected, hence x ray study m all cases of unexplained 
optic atrophy, contraction of visual fields, or papil- 
ledema IS clearly mdicated 

The senes reported represent unselccted cases en- 
countered m hospital and pnvate practice 

All cases amenable to roentgen treatment (as shown 
by expansion of visual fields) will show a favorable re- 
sponse by the administration of 200 per cent 1,000 r, 
through the usual three portals of entry When cases 
do not respond to this amount of treatment they should 
be considered surgical This amount of treatment can 
easdy be given within two months As high as eight to 
ten erythema doses to each skin portal have been given 
m some instances, and by carefully hmiting the area of 
the field no unfavorable result has been encountered 

Post-operative roentgen therapy is strongly tuged 
for every case in which surgical removal of the tumor 
may have been mcomplete 

J E Habbe, M D 

Indications for Radiation Therapy of Primary Bone 
Tumors Ferd Tomanek Strahlentherapie, 1935, 
S3, 682-709 

This IS a review of the hterature dealmg with the m 
dications for radiation m primary bone tumors The 
Amencan hterature has been covered well The article 
IS not suitable for abstracting 

Ernst A Pohle M D Ph D 

ROENTGEN-RAY FILMS 
(IDENTIFICATION) 

The Legal Aspect of Identification and Interpreta- 
tion of Roentgenograms I S Trostlcr Am Jour 
Roentgenol and Rad Ther, November 1934 32 
680-693 

In a review of 83 decisions emanating from the highest 
courts of 30 States, it was found that the legal aspect 
of identification and interpretation of roentgenograms 
varied considerably 

It IS necessary to impress the courts with the facts 
that all roentgenograms whether they be used m court 
in or clinical medicine, should be properly and unquah- 
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value of oblique roentgenograms for determining the 
size of the foramina and the presence of impingement of 
the articular processes on the adjacent pedicle or lamina 

J n HAnDE M D 

TUMORS (DIAGNOSIS) 

Retropharyngeal Tumors L Natanson Rev de 
Laryngol , d'Otol ct de Rhmol Januarj, 1031, 56, ol- 
102 (Reprmted by permission from British Med Jour , 
Apnl 0, 103o Epitome of Current Itlcdical Literature ) 

The author has collected '>2 cases of retropharyngeal 
tumors since the classic « ork of Hemalz, u ho submitted 
conclusions based on 34 eases nil he had been able to 
discos er in fifty > cars The present author s conclusion 
IS that these grow ths arc generillj Ixmign in nature ex- 
cept in infants when the) arc alvrats malignant As 
a rule the) arc of neurogenic cliolog) (neuromas or 
neurofibromas) nnsmg from the ccrxncal part of the 
s)Tnpathctic s)stem A nnnonl) are hpomatous and 
a still smaller mmont) arc primitis-c goiters Very 
probably the tumors of none ongm repre-sent a local 
manifestation of eon Recklinghausen s disease m an 
unusual site Retropharyngeal tumors arc often ossoci 
ated with symptoms of sjnnpalhelic disturbance, par- 
ticularly of the complete or partial Claude Bernard 
Homer s\ ndromc Natanson adenscs that in any ease 
of doubtful diagnosis a special inecstigation should be 
made for the presence of these sy mptoms and adds that 
an X ray examination is often most helpful Growths 
in this situation have a tendency to extend — an in 
dication for surgical rcmotal, particularly since they arc 
fairly easih rcmoxaible when small The buccal route 
is indicated only when the tumor is situated in the 
mesopharynx and there is no fear of it being goitcrous 
In all other eases the best route is by a lateral pliaryaigot 
omy through an external Incision Proxaded with a 
good light and with the patient m a suitable position 
It IS nearly always possible for the surgeon to axoid 
the necessity of maxillary resection Since these tumors 
arc nearly always benign it is useless to treat them with 
xmys or radium and such measures will complicate 
any later surgery that may be found necessary Only 
obviously malignant tumors arc suitable for radio- 
therapy 


TUMORS (THERAPY) 

Report on Malignant Tumors of the Testicle Itil- 
Iiam Bloom Stralilentherapie, 1935, S3, 011-029 
Following a bnef discussion of pathology, etiology 
and diagnosis of tumors of the testicle the author an 
alyzes 20 eases observed smee 1925 at the Roentgen 
Institute University of Zunch All cases were ven 
fled histologically 85 per cent were seminomas lO^r 
cent teratomas and 5 per cent hpomyxosarcoma e 
seminoma was most radiosensitive One c^e o tcra 
toma bved a year and a half one eight mont s ® 

patient xvlth hpomyxosarcoma three moat os 

eases came in at a late stage of the disease ° 
demonstrable metastases Operation alone does not 
seem advisable, three of the author s patients who did 


not receive irradiation returned with huge recurrences 
within a year after surgical removal of the testicle 
The most common sites of metastases were abdomen 
lungs and inguinal glands The surxnval periods 
following removal of the testicle and irradiation vaned 
from one month to 45 months in those who died and 
from SIX to 88 months m those still alive The 
technic used m these cases varied somewhat Up to 
1930 a single dose of 100 per cent H E D was given 
followed sometimes by additional treatments four weeks 
later Since 1930 the fractional dose method or the 
protracted fractional dose method has been used 
These cases received anywhere from 600 to 29 000 r 
distnliutcd of course, over a number of senes Three 
cases were irradiated before operation 

An analy sis of the entire matcnal leads the author to 
the recommendation of pre-operative irradiation, fol 
lowed by removal of the involved testicle with intense 
post-operative irradiation by the protracted fractional 
dose method A special paper is appended wherein 
data on all observed cases are compiled A good bib- 
hography is given 

Ernst A Pohle M D Ph D 


Pre-operative Irradiation of Cortical Renal Tumors 
Charles A Waters Am Jour Roentgenol and Rad 
Ther February 1935 33 149-104 

The author has been using pre-operative irradiation 
of cortical renal tumors since 1023 hav ing first reported 
the results of the pre operative radiation treatmeut of 
nine cases m 1933 In the present article six more 
eases arc added, making a total of 15 reported m the 
literature bv this author 

Pyelography is of importance in determining the use 
fulness of radiation ns a pre-operative measure smee 
tumors of the liyTitrncphroma and embry onal carcinoma 
type arc relatively radiosensitive while the papillary 
carcinomas of the renal pelvis and the maUgnant papil 
larv cy st adenomas arc radioresistant It was shown in 
a critical study of GO cases of renal tumors m which both 
microscopic and gross pathologic findings were avail 
able that the roentgen diagnosis of cortical tumors was 
correct in 90 per cent and of pelvic tumors m 100 per 
cent of these eases It is now a routine procedure to 
make pyclograms of the treated kidney after each senes 
of treatments m order to determine the degree of shnnk 
age of the tumor By these scnal pyclograms the wnters 
are able to determine by therapeutic test theradioscnsi 
tivity of the cortical tumors While the senes is admit 
tedly small 93 4 per cent of these cortical tumors were 
found radiosensitive 

A senes of treatments ordmanly requires about three 
weeks for administration Daily doses varymg from 195 
to 345 r are given depending upon the reaction of the 
patient Deep therapy is employed usmg 200 000 
volts with 0 6 mm copper filtration and a total tumor 
dose of from 1 000 to 3 600 r is accomplished by employ 
ing three — and sometimes four portals of entry In 
the raajonty of cases blood transfusions have been given 
following irradiation and preparatory to operation In 
all but one case of this senes of cortical tumors there 
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THE TRACHEA 

Tracheal Diverticulum Observations on a Cadaver 
and Results of Histologic Study Edward F Ziegel- 
man Arch Otolaryngol , April, 1935, 21, 414-426 
(Repnnted by permission from British Med Jour , July 
13, 1935, p 7, Epitome of Current Medical Literature ) 

The author discusses the hterature on the rather 
rare condition of tracheal diverticulosis, and reports 
observations on a cadaver and the results of histological 
study In the acquired type of this condition.mfection 
of the mucous glands of the post-tracheal wall appears 
to be an antecedent factor, the exating cause is prob 
ably some increase m the intratracheal pressure of air 
Such a lesion will disturb the laryngeal innervation and 
cause changes m the voice It serves as a potential 
reservoir of infection, continually bathmg the lower 
respiratory tract with purulent material, and endanger- 
ing the lungs, m which abscess development may ensue 
It has to be differentiated from an esophageal diverticu- 
lum and a tracheal retention cyst This may be effected 
by a radiographic examination of the trachea after the 
instillation of iodine m poppy-seed oil Tlie treatment 
IS the surgical removal by amputation or mvcrsion, 
with ani necessary regulation of the patient’s occupa- 
tion The safety precaution of the two-stage techmc, 
as used in cases of esophageal diverticulum, would 
seem logical, or the one stage method with the added 
use of the tracheoscope might be apphcable 


TUBERCULOSIS, PULMONARY 

The Roentgen Mamfcstations of the Imtial Tubercu- 
lous Infiltrate H Assmann Fortschr a d Geb d 
Rdntgenstrahlcn, 1935, 51, 1-7 
This IS a r6sum6 of the knowledge regarding the mi- 
tial tuberculous infiltrates on the basis of German, 
French, and American studies Their roentgen mani- 
festations arc apparent as more or less circumscribed, 
at times somewhat mdefimtely dehneated, rounded 
foci or diffuse opacities of even densitj Preferred sites 
commonli are the mfraclav icular posterior area of the 
upper lobes and also the apices of the lower lobes w hich 
latter locations are often and easily confused wth hilar 
tuberculous Ijuitph adenopathies Extensions, parti 
cularl> of diffuse infiltrations occur predominantly in 
segments of poor pulmonary \cntilation and slow lym- 
phatic exchange and at margins of lobes especially 
postenor and the lower lay ers of the upper apices of the 
loner lobes 

The fate of these mitial mfillratcs vanes greatly — 
resorption m relatively short periods induration with 
connectnc tissue proliferation and scar formation, a 
contiguous extension, bronchial or vascular dissemina- 
tion with the veil known complications 

Pathologicalb , the initial infiltrate represents a 
bronchopncumonic focus null a tendency to central 
caseation Climcally the infection max often be 
masked as a febrile, mfluenza like attack or else take 
a more insidious course 


Qmte similar roentgen symptoms may be produced 
by vanous other diseases, for instance, primary and 
secondary tumors, abscesses and infarcts, influenza and 
non-tuberculous bronchopneumomas, rarely syphilis 
and actinomycosis Therefore a smgle roentgen exami- 
nation cannot give an etiologic differential diagnosis 
but It should reveal pathologic conditions which fre- 
quently escape observation by any other chmeal method 
at a time when rational treatment is most hopeful All 
clinical resources should be called on for diagnostic and 
therapeutic aid, as soon as roentgen studies have re- 
vealed a questionable lesion, and frequent roentgen 
re-examinations are essential 

H A Jarre, M D 


Roentgenologic Differential Diagnosis of Miliary 
Tuberculosis S Scheidegger Fortschr a d Geb d 
R6ntgcnstrahlen, 1935, 51, 209-214 
A case of mdiary non-tuberculous bronchopneumoma, 
partly chrome m character, partly recent, m the pres- 
ence of uremia and a hemorrhagic enterocohtis with 
multiple small necroses m the liver, furnished a roent- 
genogram somewhat similar to mihary pulmonary tu- 
berculosis This leads to a bnef discussion of the disease 
processes which at times can simulate the roentgeno- 
graphic appearance of miliary tuberculosis passive 
congestion and edema, bronchopneumoma, especially 
in influenza, measles, whoopmg cough, and sepsis, 
psittacosis, lymphogranulomatosis, Niemann-Pick*s dis- 
ease, carcinomatosis and chononepithehoma, pneumo- 
coniosis, and bronchiohtis obhterans 

H A Jarre, M D 


Sigmficance of Pyrexia m Chrome Pulmonary Tuber- 
culosis Maurice Myers Bntish Med Jour , Aug 10, 
1935, 2, 260-252 

Before the value of serial x ray films was demon 
strated m the treatment of pulmonary tuberculosis, 
the temperature chart occupied the most prominent 
place as the mdicator of the activitv of the disease 
Howex er, with the advent of senal x-ray examination. 
It was noted that it is possible for the disease to be 
active and spread mthout any disturbance of the 
temperature curve and, conversely, that the patient 
can be febrile over coraparaUvely long periods of time 
wathout any evidence that the disease m the lung is 
spreading 'Nowadays, the senal x ray examination 
IS undoubtedly the most accurate single method of 
determining the progress of retrogression of the dis- 
ease.” However, the author believes that the tem- 
perature chart IS still of great significance, especially 
when correlated with senal x ray examination 

The author correlated the temperature curves with 
the vanous types of lesions as suggested by Wingfield’s 
cl^sification The lesions are classified as follows 
(1) the secondary lesion consisting of a local allergic 
reaction due to a deposit of bacilh, (2) the mter- 



fiedlj identified, and that the interpretation of all 
roentgenograms sliould be made by properly qualified 
medical roentgenologists and by no others 

S M Atkins, M D 

THE SKIN 

Eadiutn Dosage and Technic in Benign l,esions of 
the Skin Howard Morrow and Laurence R Taussig 
Am Jour Roentgenol and Rad Tiler , December, 
1934, 32, 735-737 

In most benign dcmiatologic conditions m which 
radiation lhcrap> is indicated roentgen rajs arc su 
penor to radium The notable exceptions arc the 
X ascular birth marks In the cavernous hemangiomas, 
radium is by far the best method of treatment while 
in nexais amsculosus it has certain important points of 
supcriontx oxer any other form of treatment 

S M Atkins, M D 


THE SPINE 

The Prognosis of rracturcs of the Vcrtebrie D 
Walter Hall Am Jour Roentgenol and Rad Thcr , 
November, 1934 32, GI7-02I 
Studying 155 consccutixe cases of xcrlebral frac- 
tures, the conclusions were drawn that in the majority 
of cases, namely , those with little or no x crtebml de- 
formity, no narrowing of the discs, or xvith fixation by 
bony ankylosis approximating 70 per cent of all xcrtc- 
bral body fractures the ultimate prognosis should be 
good both for recox cry of function and freedom from 
symptoms 

With the newer methods of treatment namely, com- 
plete reduction in marked hyrpcrcxtension, application 
of a cast m this position, and institution of physio 
therapy and exercise the percentage of freedom from 
symptoms should be materially increased Tixat/on 
in the cost for from three to five months is advised by 
Jimcno-Wdal, and no further support after that 
Herniation of the nucleus pulposus has been over 
emphasized, for many instances of the condition arc 
seen in patients x\ho have no symptoms 

Fractures of the transxcrsc processes are not rare 
and heal as readily as fractured nbs and should be 
treated m the same fashion — adhesive strappmg and 
not a plaster cast Patients should be symptom free 
and able to resume normal aclixities in from two to 
three months 

S M Atkins, M D 


THE STOMACH 


Wrong Diagnosis m the Roentgen Diagnosis of the 
Stomaeh Fntz Eisler Rdntgenpraxis, July, 

7, 447-465 , 

Too many failures in the diagnosis of gastric Icsio^ 

can be attributed to wrong or lax technic ( “ ^ 

stomach, neglect to take enough roentgenograms or to 


use a special technic) These errors are axoidable 
xi fade errors of judgment are sometunes not avoidable. 

In an ulcer a niche might be present at one time and 
absent a few hours afterward to be explamed by a 
filling of the ulcer with mucus food or blood Occa 
sionally suspicious cases therefore, must be re-ex- 
amincd it one examination is negative. A niche m the 
cardiac portion is easy to overlook especially m a cas- 
cade stomach In the pylonc and prepyloric portions 
of the stomach, niches may not be shown due to hyper 
secretion or obstruction In such cases it is advisable 
to refrain from a pathologic diagnosis (ulcer, cancer, 
scar, etc ) and to call attention only to an obstructing 
lesion Marked hyTicrtrophy of the gastnc mucosa 
might obscure a small niche The size of the niche 
cannot be used as a critenon for hcalmg in all cases 
Secretion swelling of the mucosa projection etc, 
may be responsible for apparent changes 
Carcinomas of the fundus are often missed The 
reason is poor xnsualization and impossibihty of palpa 
tion Examination of the stomach after artificial 
filling with gas is quite important in such cases In the 
pylonc region it is often impossible to differentiate 
between ulcer and early cancer 
It IS occasionally difficult to state, from a roentgeno- 
logic standpoint if cancer is present or only hyper 
Irophicd mucosa 

Diaphragmatic hernias, csjiccially of the hiatus type, 
are quite often missed because they are not looked for 
With the tremendous advance of roentgenologic di- 
agnosis of the stomach mistakes arc still possible 
Hans W Hbfkb, M D 


SYRINGOMYELIA 

Syringomyelia Its Roentgenologic Diagnosis and 
Radiolhcrajicutic Response E A Zimmer Fortschr 
ft d Gcb d RSntgenstrahlen 1935, SI, 247-260 
This pajxir presents a bnef review of the pathology, 
roentgen diagnosis and therapy of syrmgomyclia 
Hydromyclia is separated from syrmgomyeha as it 
corrcs^ionds to hydrocephalus mtemus and represents 
Congenital or acquued distention of the central canal 
and filhng with hydropic fluid pyo or hematomyeha 
Occurs The roentgenologic and pathologic anatonu 
caj review of cases afflicted with this disease 
may distinguish between atrophic and hypertrophic 
articular mamfcstatioas Malignant tumors and Char- 
cot joints may at limes be confused xnth syrmgomyelia 
Various surgeoas have attempted improvement of the 
condition by openmg and drainage of the cyst m the 
spinal cord responsible for the neurologic disturbance 
With but limited results 

Radiation therapy proved beneficial m a large ma- 
jority of patients subjected to this treatment In the 
author's insUtution appro-ximately 50 per cent of a smgle 
erythema dose is dehxered to the spmal cord for thera- 
peutic purposes Radiation treatment of this disease 
should be encouraged 

H A. Jarre M.D 
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j^OENTGENOGRAJMS consist of super- 
imposed shadows of a three-dimension 
object projected on a flat plane The 
shadows obtamed on the film are of two 
dimensions and do not give a true picture 
of the shape of the process or its location 
To bnng out the third dimension, stereo- 
roentgenogrEims are often taken The use 
of postero-antenor and lateral projections 
gives us two films m planes at nght- 
angles to each other, which is of great aid 
in studying the position and shape of the 
parts under consideration - 

The necessity of knowing the exact 
position and shape of a disease process is 
especially important in the chest Pro- 
cesses occurring m the mterlobar septa offer 
parbcular difficulty in interpretation on a 
single postero-antenor projection Be- 
cause of the obhque position of the septa, 
the honzontal ray projects the shadow of 
the septa on the roentgenogram as a broad 
surface, giving the impression of a diffuse 
area of lung invohement Stereo-roent- 
genograms do not bnng out the true nature 
or location of this process A lateral view, 
in the same plane as the interlobar fissure, 
gives us a totall}’- different conception as to 
the limits of the process 


, ~ the Lilj Spreckels \\ eggeforth Fund 

Tlic reader observe that the illustrations in 
this do not occur m numencal order this is 

number and large size of the illus 
nations coupled \nth the terse stjlc of the text 


No longer should roentgenologists be 
satisfied to make a diagnosis of shadows of 
increased density occupying the upper or 
lower part of the chest With the demand 
for information made by the chest surgeon, 
roentgenologists are called upon to be more 
accurate in locating the disease process, as 
well as to be more specific regarding its 
nature 

Considerable hterature has appeared 
concerning the roentgenologic appearance 
of certain disease processes, but there is no 
satisfactory study available as a guide to 
the exact appearance on the roentgeno- 
gram of the lobes of the lung and the inter- 
lobar septa 

This study was undertaken to provide 
such a set of diagrams, shomng the appear- 
ance of the lobes of the lung and mterlobar 
septa in the postero-antenor and lateral 
r lews The shadows obtamed were subse- 
quently compared to chmeal cases of un- 
questioned diagnoses We do not mean to 
imply that all disease processes affecting 
these dnusions of the lung would occupy 
the areas designated in the diagrams 
previous disease conditions of the lung 
may have resulted m retraction, distortion 
or displacement of the region of the lung 
under consideration The entire mter- 
lober septum may not be, and usually is 
not. involved by the disease process 
Likewise, only a portion of one or more 
6ol 
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mediate lesion corresponding to ■«hat is kno\en as 
active fibro-cascous disease, (3) the tcrtiarj lesion, 
■winch corresponds to the healed, non progressive inter- 
mediate lesion 

It was noted that the small “sccondarj ’* lesion about 
the sire of a t«o shilling piece maj produce no symp 
toms The medium sized sccondarj ’* lesion results 
in a disturbance of temperature somewhat similar to a 
mild attaek of influenza, which maj return to normal in 
a few dajs and remain normal for manj weeks or 
months The large sccondarj ' lesion has an onset 
somewhat more marked than the medium sized 
lesion and resembles an attack of loljar pneumonia 
However, the temperature returns to normal gradualljr 
bj Ij SLS after a period of about 14 daj's Tlie absence 
of tubercle bacilli in the sputum and the absence of 
the crisis distinguishes this from loliar pneumonia 

It wns obscrecd in the case of the ‘intermediate’ 
lesion that the disease maj lie actise and spreading 
and still give no indication on the icmpemture chart 
for the first few weeks It is bcliceeil that tempera 
ture and cUnical st capiams arc natal in tins condition 
onlj wntU the erosion of a patent bronchus and the 
onset of sccondarj infection During the period that a 
patient IS pjrc'sial as a result of a spreading inter 
mediate’ lesion infected inth pjogeme organisms it is 
still possible for a new ‘secondarv ’ lesion to appear m 
the lungs 

Wide the ‘teTtiary lesion thcorcticallj should not 
be associated with pjrexia tlies is not alwajs the case, 
for manj patients with static lesions who appear to lie 
in good general health run a constant mild pjrexia 
which IS considered of little significance Tlie m 
creased temperature in these cases is licliescd due to the 
sccondarj infection m the small casitics and to altera 
tion III the temperature control mechanism which has 
occurred as a result of prolonged p\ rcxia and toxemia 

Another temperature chart of imjKirtnncc is that due 
to late ca\ nation ’ Tins maj occur m a case that has 


had a fairlj gross disease folloived by massive fibrosis 
In the course of a mild mtercurrent respiratory tract 
infection, the patient may exhibit a few days of mild 
pjTcxia followed bj a marked nse m temperature 
associated with the expectoration of a large amount of 
purulent material The temperature then falls rapidly 
to normal or to a state of mild pyrexia The x ray 
film in these cases shows cavitation of an old fibrosed 
lesion wrth no spread of the disease This cavitation 
results from secondary infection of the old caseous 
material 

J N Aufi M D 

VASOMOTOR DISTURBANCES 

Roentgen Therapy m Vasomotor Disturbances of the 
r xtremitics R Gilbert and L Babaiantz Strahlen 
thcrapie 203fi, 53, 4 to-472 

The following affections belonging to the groupofvaso- 
molor disturbances were treated by roentgen rays 
intermittent clandicnlion paresthesia erythrom^gia, 
Raynaud’s disease endarteritis obhterans, Burger’s 
ihscasc, trophic ulcers and post traumatic cuxnilatorj 
disturbances It is possible to irradiate the sympathetic 
ncrxous system alone or combine it with exposures of 
the adrenals Tcclime Moderate voltage, filter 2-5 
mm A1 for the penpherj and 0 5 mra Cu for the deeper 
seated sjnnpalhctic nerves, 500-800 r distributed over 
from 2 to 3 weeks dose per sitting and per field 176r 
Of the 1 1 cases treated, fiv e showed excellent response 
and brief histones of these arc appended The remain 
mg SIX cither did not respond or could not be followed 
up or had been treated too recently to allow of the 
drawing of any definite conclusions Several photo- 
graphs of the lesions before and after therapy also 
accompanj the article As supplementary treatment, 
incdicalion and diathermy may be considered 

Ernst A Pohle M D , Ph D 
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Fig l-A Case 1 Pneumonic consobdation of the nght upper lobe 



lobes may be affected Notwithstandmg 
such factors which may play a part in the 
distortion of these shadows, the general 
configuration of the affected parts of the 


lung closely simulate the diagrams expen- 
mentally produced 

_I^a prenous article’ one of us descnbed 
• Radiologi, Not ember 1934, Z 3 , 62 &-C 34 










LErr RiOHT 

Tig 4 Human cmbrjo (11 mm ) 


RtOHT 


a b Aulage for bron 
chi to single left upper 
lobes 

c', c’ Mam bronchial 
nnlage for left lower 
lobe 


a Aiilagc of apical 
bronchus for right upper 
lobe 

b Anlage of lateral 
first central bronchus 
for right middle lobe 

c' c' c* Mam bron 
cbtal anlage for right 
lower lobe 

dnnsmn oHoVer MW ^ bronchial anlage for superior 


From Krihfl and Uall ( 5 ) 


Tig 5 Human embryo (13 mm ) 
lung buds 


Development of 


/I, B Lung buds for 
single left upper lobe 

O C* Lung buds for 
inferior division of left 
lower lobe 

D, Lung bud for su- 
penor division of left 
lower lobe 


A, Lung bud for right 
upper lobe 

S, Lung bud for nght 
middle lobe 

C’, Lung buds for 
inferior division of nght 
lower lobe 

D, Lung bud for su- 
penor dmsion of nght 
lower lobe Failure of 
fusion of lung bud D 
inth lung buds O, C* 
accounts for the presence 
of M anomalous fissure 
m the de\ eloped lung 
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Figr 2 A Case 2 Pnemnomc consoUdaUon of t!»e nght middle lobe Note clearance at lateral 
margin of the base the area occupied by the lower lobe If the diaphragm is elevated the shadow of the 
middle lobe is contmuous ivith that of the liver 


the roentgenologic appearance of the poten- In addition, we have included a study of 
tial interlobar spaces The present study the appearance of the various lobes of the 
IS a continuation of the subject, illustrat- lung, with illustrative cases 
mg the affected spaces by clinical cases Method — Models of the lobes were made 
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pearance of each interlobar fissure was 
studied by plaang the lead foil between 
the lobes and taking the films in the pos- 
tero-antenor and lateral positions Be- 
cause of artefacts in the preparation of the 
skeleton, the roentgenograms obtained 
were subsequently diagrammed In the 
prepared diagrams the position of the heart 
was mdicated by dotted hnes The fis- 
sures of the surface of the lung as seen on 
the frontal and lateral surfaces were indi- 
cated by a hea\y black line The inter- 
lobar fissure studied was mdicated by a 
hea\'^'- checkered shadow A high dia- 
phragm adds to the difficulty of mterpreta 
tion At full expiration the diaphragm 
nses to a height on a plane with the 
lc\cl of the lower border of the fourth nb. 


thus masking a considerable portion of the 
lung The diaphragm was mdicated on 
the diagrams at full expuation 

We have found these diagrams of great 
aid m the interpretation of many obscure 
shadows At this point we wish to em- 
phasize agam the importance of a compara. 
tive study of the lateral and postero-an- 
tenor projections in arriving at conclu- 
sions as to the location of processes in the 
chest 

GENERAL DESCRIPTION OF THE LOBES AND 

interlobar fissures 

The nght lung is divided mto three 
lobes— upper, middle, and lower— by two 
interlobar fissures, and the left lung is 
divided mto two lobes-upper and lower- 
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Fig 3 A Case 3 Lobar pneumonia of the right Jorrer Jobe Confirmed at autopsy 


of parafBn, which is transparent to the x- foil about one-fourth millnneter m thick- 
ray The models were fitted into a tho- ness was wrapped around the vanous 
racic skeleton To study the appearance lobes and films were taken m the postero- 
and location of the mdmdual lobe, lead anterior and lateral positions Tlie ap- 
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A P view Lat view 

Fig 0 Supenor division of nght lower lobe 


pearance of each interlobar fissure was 
studied by placing the lead foil between 
the lobes and taking the films in the pos- 
tero-antenor and lateral positions Be- 
cause of artefacts in the preparation of the 
skeleton, the roentgenograms obtained 
were subsequently diagrammed In the 
prepared diagrams the position of the heart 
was indicated by dotted lines The fis- 
sures of the surface of the lung as seen on 
the frontal and lateral surfaces i\ere indi- 
cated by a heax^'- black line The inter- 
lobar fissure studied was indicated by a 
heaxw clicckered shadow A high dia- 
phragm adds to the difficulty of interpreta 
tion A-t full expiration the diaphragm 
nses to a height on a plane with the 
lex cl of the lower border of the fourtli nb, 


thus masking a considerable portion of the 
lung The diaphragm was indicated on 
the diagrams at full expiration 

We hax-^e found these diagrams of great 
aid in the interpretation of many obscure 
shadows At this point we wish to em- 
phasize agam the importance of a compara. 
Uve study of the lateral and postero-an- 
tenor projections m amxnng at conclu- 
sions as to the location of processes in the 
chest 

GENERAL DESCRIPTION OF THE LOBES AND 
INTERLOBAR FISSURES 

The nght lung is divided into three 
lobes— upper, middle, and lower— by two 
interlobar fissures, and the left lung is 
dixnded into two lobes— upper and lower— 



h, developed 

r,r 6- A Case 4 Pneumonic process supenor division of the the lateral view 

into a lung abscess Note the postenor triangular appearance of this 





Fig 7 A Case 6 Atelectasis of infenor division of the nght lower lobe as result of carcmoma of 
the bronchus The shadow of this part of the lobe is continuous mth the hver shadow and m the lateral 
view the posterior recess behind the diaphragm is obscured b 3 this part of the involved lung 
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A-P view Ijiturnl view 

Fig 9 Left lower lobe 


by one interlobar fissure The course of 
the major fissure on both sides is from the 
level of the spinous process of the thud 
dorsal vertebra postenorly, obliquely down- 
ward and forward to the costochondral 
articulation of the sixth nb anteriorly It 
separates the superior lobe above and the 
infenor lobe below On the right side 
another fissure extends honzontaUy for- 
ward from the axilla to the costochrondral 
articulation of the fourth nb It divides 
the supenor lobe into an upper and a 
nuddle lobe 

THE LOBES OF THE LUNG 

Right Upper Lobe (Fig 1) — The nght 
'^Pper IS the supenor lobe and on the roent- 
genogram occupies most of the chest in the 
Postero-antenor view The shadow of the 
'aphragm at full cxpir.itioii extends al- 
most to the shadow of the lower margin of 
^lobe The lateral vu w < hows the lobe 
the upper i la < f , ( oi respoiidmg 


closely to the nb cage From the lulus the 
lower border extends forwaid hon/outally 
to the anterior chest wall and backward 
obliquely to the postenor chest w.ill The 
upper lobe overlaps the su])enor jiart of 
the lower lobe in the postero-auteiior 
view 

Right Middle Lobe (Fig 2) —I'lie right 
middle lobe is an anterior lobe, triangular 
m shape, with the apex at the lulus In 
the postero-antenor view it occujnes the 
lower half of the chest 'J'he upper border 
IS honzontal, extending outward from the 
hilus The lateral margin curves medially 
so that a part of the lowei lobe is visible at 
the base m the axilla However, this part 
of the lobe is customarily not seen, it is 
usually obscured by the diaphragm The 
lateral view ckarly demonstrates the tri- 
angular and aiilerioi position of this lobe 
In this position, the shadow of the lobe 
superimpose s llie cardiac shadow, from 
which it mil'll be differentiated 
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Fig 1 A Case 6 Atelectasis of inferior division of the right lower lobe as result of carcinoma of 
the bronchus The shadow of this part of the lobe is continuous with the hver shadow and in the lateral 
view the posterior recess behind the diaphragm is obscured by this part of the involved lung 
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The Right Lower Lobe (Fig 3) — ^The 
nght lower lobe occupies the postenor and 
infenor part of the chest It extends as 
high as the fourth nb posteriorly, and in the 
postero-antenor \uew is projected on a 
level with the second nb anteriorly It is 
found in the axilla and for a small area on 
the antenor chest wall, where it borders 
the middle lobe 

In a prenous article’ one of the authors 
descnbed the loner lobes on either side as 
di\nded into two parts, a supenor and an 
inferior dmsion The division of this 
lobe has an embrv ological ongm There is 
a distinct bronchial chstnbution to each of 
its parts and a fissure separating them may 
be present Figure 4 demonstrates the 
separate ongm of the bronchial anlage 
Figure 5 explains the formation of the 
fissures between tlie lobes Failure of 
fusion between the separate buds of the 
loner lobes accounts for the anomalous 
fissures often present 


Supenor Dmswn (Fig 6) — The su- 
penor division of the lower lobe is the upper 
postenor part of the lobe, well seen m the 
lateral luew, occupying a tnangular area, 
with the apex at the hilus It is that part 
of the lower lobe which for the most part 
hes behind the supenor lobe When the 
diaphragm is low, it appears to occupy the 
central part of the chest in the postero- 
antenor new With an elevated dia- 
phragm Its shadow may be continuous with 
the liver shadow The lateral view clearly 
estabhshes the tnangular postenor posi- 
tion Lung abscesses are most frequently 
found in this part of the lung Pnmary 
carcinoma of the lung is infrequently found 
here Pneumonia of the lower lobe also is 
more frequent m this part of the lobe, and 
because of its central appearance on the 
roentgenogram, is often called "central 
pneumonia ’ The physical signs of this 
process are found m a small circumscribed 
area postenorly between the scapula and 
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spine and between the fourth to eighth 
nbs 

hiferior Divtswn of the Lmvcr Lobe (Fig 
7) — ^The infenor division is the larger 
part of the lower lobe It extends pos- 
teriorly, antenorly, and down to the dia- 
phragm Its shadow is contmuous with 
the shadow of the liver In the postero- 
antenor view the upper border may be 
horizontal or obhque, depending on the 
nature of the disease process, i c , whether 
consolidated or atelectatic The upper 
border m the lateral xnew is usually tented, 
although it too ma}’’ be honzontal, again 
depending on the nature of the disease 
process Atelectasis is frequently found 
here, especially post-operative A study 
of the diagram explains why physical signs 
of atelectasis of ^is part of the lung are 
frequently absent and considerable lung 
involvement is seen on the roentgenogram 
If the atelectasis is of long duration, there 
IS considerable diminution in size of the 


mvolved lung The supenor division of 
the lower lobe ivill become emphysematous 
and fill the postenor recess behind the 
diaphragm Normal breath sounds and 
resonance will be found postenorly Like- 
ivise, antenorly, the clear middle lobe will 
mask the involved lung There may be a 
few signs in the axilla The dullness, if 
found, IS continuous with the liver dullness 
The Left Lmg — The left lung does not 
present as many comphcating factors m its 
appearance on the roentgenogram as does 
the nght lung The presence of only two 
lobes, with the one interlobar fissure, re- 
duces the number of possible combmations 
of lobes involved and interlobar effusions 
with its supenmposed shadows 


It IS interesting to note the infrequency 
of invohement of the entire left upper lobe 
by pneumonic consolidation and the infre- 
quency of effusion in the mterlobar fissure 
Of a total of 370 cases of pneumoma, 
reviewed at Mt Zion ■Rncr^.f^l — i- 


/DIVISION 
LT LOWER 










INF DIVISION N 
LT LOWER IDBE 

ATELECTASIS 


Fjg 11 A Case 8 Atelectasis of inferior division of the left loner lobe as the result of a mucous 
plug The lateral view demonstrates the tented appearance of this part of the lobe The normal lung 
overlies this process both antenorly and posteriorly which accounts for the fact that physical examination 
may not reveal the tmderlying process 





Fig 12 Interlobar fissure between the right upper and right lower lobes 




Fie 12 A Case 9 Interlobar effusion betw^ t 
ncighbonng effusion to a pnmary lung carcinoma of the 
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to tie limited 

bronchi a <^'ffose 

tile which, later spread to 

mterinVi^ hundred cases of 

number^ re\newed — of this 

only tno w-ere found on the left 


ide and both were incomplete effusion, 
l e not ffllmg the entire mterlobar space 
The left lower lobe was found to be as 
frequently involved by pneumonia as tS 
nght lower lobe It also showed the simi- 
lar drnsion into a superior and infenor part 





LEVITIN AND BRUNN LOBES OF THE LUNG 


INTERLOBAR 
EFFUSION ' 


1*1 ^ Case 1 1 Interlobar effusion between the nght upper and lower lobes postenorly and the 
toKn antenorlj This effusion followed a pneumonia in the nght upper lobe In- 

fnr la 1 °*^ , fissures results in a centrally located area of lessened density which mat be mistaten 

tot n^ down of the lung parenchyma into an abscess cavity The course of this patient w^m 

wat of a lung abscess The process prompU> cleared pauienr was not 
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. 1 . middle and nght lower lobes This effusia 

Tnterlobar effusion between "6‘"i^Lre. If the entire fissure 13 involved, th 
Fig 16-4 Case 12 lut the entire interlobar m d Th^ lateral view demonstrate 

often extends laterally ^ would be similar to This view is essential to establish thi 

shadow m the au*:cropostOT ® ti^n^^mterlobar effusion between the middle am 

the obhque positton ^*®/““^°^hdated middle lobe from an interloo 
diagnosis, and differentiates a consou 
lower lobes 
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Fig 16 A Case 12 Interlobar effusion between the right middle Md right Iowa 
often extends laterally so as to occupy the entire interlobar fissure. 
shadow in the anteroposterior view would be similar to that in Figure^A me la 
the obUque position of tins shadow with the tapermg at both ends mis wew 
diagnosis, and differentiates a consolidated middle lobe from an interlobar 
lower lobM 
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Fig 18 Interlobar fissure bordering the upper surface of the right lower lobe (the major 

fissure separaung the lobes) 


The Left Upper Lobe (Fig 8) — ^The 
shadow of this lobe on the roentgenogram 
IS a shadow similar to the combination of 
the nght upper and middle lobes It 
occupies the upper and anterior part of the 
chest and overlies most of the cardiac 
shadow No cases of consolidation hmited 
to this lobe uere found suitable for repro- 
duction m the senes studied 

The Left Lower Lobe (Fig 9) — ^The left 
lower lobe is similar in appearance, size, 
and position to the nght lower lobe It is 
similarly dmded into a supenor and m- 
fenor division 

Superior Division of Left Lower Lobe 
(Fig 10) - — The appearance of this part of 
the lobe IS similar to the supenor dnision 
of tlie nght lower lobe 

Inferior Division of Left Loiver Lobe 
(Fig 11) — This part of the lung is also 
similar to the counterpart on the nght 
side 


THE INTERLOBAR FISSURES 

Interlobar Fissure between the Right Upper 
and Right Lower Lobes (Fig 12) — This part 
of the chest is the only place where the 
nght upper and lower lobes are to con- 
tact This fissure extends from the hilus 
obhquely upward In the postero-antenor 
projection this fissure appears as a broad 
shadow which is often misinterpreted as 
lung mvolvement The lower border ap- 
pears as a honzontal line extending out- 
ward from the hilus The upper border is 
convex, corresponding to the contour of 
the upper border of the lower lobe The 
lateral new clearly demonstrates the ob- 
lique position of this fissure 

Physical signs of involvement of this 
fissure by an eff usion may be absent This 
IS easy to understand because this fissure 
approaches the chest wall only m the axilla 
its narrowest part In front and m back 





67G 


RADIOLOGY 



A P Vlc^\ Lateral vrew 

Pig 19 Interlobar fissure beta ecn all the lobes on the nght side 


of this fissure is lung parcnch}'Tna which, 
if not involved, would not transmit the 
dullness of an effusion 

Interlobar Fissure between Right Upper 
and Right Middle Lobes (Fig 13) — This 
fissure extends forward from tlic hilus to 
the anterior cliest wall On the postero- 
antenor projection the lower border is con- 
vex and corresponds to the shape of the 
lower margin of the upper lobe The up- 
per border is horizontal, extending from 
the hilus to tlie axilla The lateral view 
shows the fissure to extend forward almost 
horizontally, from the hilus to the anterior 
chest wall 

A study of the diagram illustrates why 
physical signs of an effusion m this fissure 
would be absent Again we have the 
process overlapped by considerable lung 
which, if not involved, would not trans- 
mit the dullness of the effusion 

The Fissure Completely Surrounding the 
Right upper Lobe (Fig 14) —The shadow 


cast by this fissure is a combmation of the 
shadows obtained m Figures 12 and 13 The 
upper border is convex, correspondmg to 
the contour of tlie upper margin of the 
lower lobe The lower border has the 
shape of the lower border of the upper lobe 
on the antenor chest wall Because of the 
broad shadow obtained m the postero- 
antenor view, which is less dense centrally 
near the hilus, mvolvement of these two 
fissures has often been mismterpreted as 
lung involvement and frequently as a lung 
abscess Smee mterlobar effusions most 
frequently follow pneumoma and account 
for the subsequent temperature, and lung 
abscesses are often complications of pneu- 
monia, the mterpretation of this shadow 
as a lung abscess is a pitfall which must be 
guarded against The lateral view clearly 
demonstrates the contour of this fissure 
It IS the postenor fissure, lymg obhquely. 
which accoimts for the broad shadow 
Interlobar Effusion between the Right 







Middle and Lmver Lobes (Fig 1 5) — Effusion 
between these lobes is the most frequent of 
all interlobar effusions It is also the most 
interesting, as it is so often incorrectly di- 
agnosed A study of the postero-antenor 
view shows the similanty of the shadow of 
this fissure mth the shadow of the middle 
lobe (Compare Figures 2 and 15 ) The 
obhque course of this fissure, clearly demon- 
strated on the lateral vieiv, explams the 
reason for the broad shadow seen on the 
roentgenogram m tlie postero-antenor view 

COMMON ERRORS WHICH MAY BE MADE IN 
THE DIAGNOSIS OF EFFUSIONS BETWEEN THE 
MIDDLE AND LOWER LOBES 

(1) Atelectasis of the Middle Lobe (Fig 
16) — Atelectabc lung is smaller than nor- 
mal lung The middle lobe is a small lobe 
and when atelectatic may dimmi sh so m 
stiie as to approach the size of a large effu- 
sion between the lobes Atelectasis of this 


lobe may be confused ivith an mterlobar 
effusion 

(2) High Diaphragm, Superimposed over 
Cardiac Shadmv — ^This is a frequent error 
m diagnosis, and the overlappmg obhque 
shadow, tapenng at each end, has often been 
confused with an mterlobar effusion between 
the middle and lower lobes (See Fig 17 ) 
Occasionally a pendulous breast shadow 
superimposed over the shadow of the dia- 
phragm will give a smular obhque. tapered, 
dense shadow m the lateral view, which 
may be erroneously diagnosed mterlobar 
effusion The postero-antenor view will 
agam rule out that diagnosis by the ab- 
sence of the broad shadow m the lower 
chest extending outward from the hilus 
Jifght Interlobar Fissure Bordering the 
Upper Surface of the Lower Lobe (The 
Major Fissure Separating the Lobes) (Fig 
18) — ^This fissure separates the lower lobe 
from the upper lobe postenorly (the hilus to 
the postenor chest wall), and the lower 
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T ^HE ability to place patient, x-ray tube, 
and film m such relationship that some 
selected anatomical structure m the 
chest, abdomen, or pelvis shall appear at 
the center of the finished roentgenogram is 
an accomplishment much to be desired m a 
roentgenologist or bis lay helper Two 
general problems are mvolved first, one 
must line up tube and film until the target 
hes perpendicularly above the center of the 


of the film The second problem is the sub- 
ject of the present dissertation 
StUmg Height — The sittmg height of a 
subject IS obviously closely related to the 
len^h of his spme and so this measiue- 
ment was the first one used Subjects were 
made to sit on a stool, then backs against 
a standard height board, and then, after 
sittmg height had been measured, they 
were placed back down on the x-ray table 



Plate I Tube and film centered at suprasternal notch Dot and circle mdicate film center In these five 
subjects the notch corresponds closely to the body of the fourth thoracic \ ertebra 


film, second, one must know what pomt on 
the skm of the patient’s body hes directly 
above the anatomical structure selected for 
exammation 

The first of these problems is more or less 
time-consummg if commercial types of ap- 
paratus are employed In this particular 
laboratory it has been disposed of by 
equipping aU exposing tables with speaal 
tube arms similar to the one on the obstet- 
rical table described by Hodges and Le- 
doux ’ 1,\Tien these tube arms are locked 
to the Potter gnd and are made to stand at 
90° to the table top, the target of the x-ray 
tube hes perpendicularly above the center 

' Abbre^^atcd from a dissertation submitted to the 
graduate facultj of the Unuersily of Chicago in candi- 
dacy tor the Degree of Master of Science 

Requests for rcpnnts or other correspondence rcla- 
ti\c to this paper should be directed to the Dinsion 
of RoentgeiioIog> Unircrsitj of Chicago 


Measurmg downward from the vertex 
along the antenor surface of the body m a 
plane parallel to the table top, a pomt tvas 
located halfway from crown to rump The 
patient was now arranged on the table so 
that this Vs S H (half sittmg height) pomt 
lay along an imagmary perpendicular jom- 
mg the target of the x-ray tube and the 
center of the film, and the exposure was 
made 

In six adults rangmg m build from short 
and fat to tall and lean, this one-half sittmg 
height pomt was found to correspond to that 
portion of the spme bounded above by the 
center of the eighth thoracic vertebra, below 
by the center of the ninth thoraac vertebra 
In one eight-year-old child it corresponded 
to the body of the eighth thoracic and m an- 
other, SIX years old, to the seventh thoracic 
V ertebra However, sittmg height does not 
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lobe from the middle lobe antenorly (the 
hilus to the antcnor chest wall) 

The shadow of this fissure is a combina- 
tion of the shadow (Figures 12 and 2) 
descnbed above In the postero-anterior 
view tlie shadow is broad, extensive, and 
bean-shaped It can be easily mistaken 
for a large tumor The lateral view clearly 
establishes the position of this shadow 
withm the interlobar fissure 
Interlobar Effusion between All the Lobes 
on the Right Side (Fig 19) — This shadow 
is a composite picture of all tlie interlobar 
shadows, as descnbed above 
Interlobar Fissure between Left Upper and 
Left Loiver Lobes (Fig 20) — ^Thc shadow 
of this fissure is similar to tlie shadow on 
the nght side, as descnbed above (Fig IS) 
It represents the antcnor appearance of the 
surface of the lower lobe Interlobar effu- 
sions involving this fissure arc not common 
If the postenor half of the fissure is m- 
volved, a shadoiv would be obtained com- 
parable to the Similar position on the nght, 
1 c , between tlie upper and lower lobes as 
descnbed above (Fig 12) Involvement of 
the antcnor half of the fissure has a similar 
appearance to tlie fissure on the nght side 
between the middle and loiver lobes (Fig 

15 ) 


SUMMARY 

A set of diagrams is presented, illus- 
trating the roentgenological appearance of 
the lobes of the lung and the interlobar 
fissures in the normal lung 

Roentgenograms of known chmeal cases, 
illustrating the diagrams, are also pre- 
sented 

Common errors in the diagnoses of some 
of these conditions ha\e been pomted out 


CONCLUSION 

We are indebted to Dr A L Brown for 
suggestions and cnticisms, and wish to 
thank Mr J Kelso, medical artist and 
photographer, for his assistance m the 
preparation of the diagrams and photo- 
graphs 
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T ^HE ability to place patient, x-ray tube, 
and film m such relationship that some 
selected anatonucal structure m the 
chest, abdomen, or pelvis shah appear at 
the center of the fimshed roentgenogram is 
an accomphshment much to be desired in a 
roentgenologist or his lay helper Two 
general problems are mvolved first, one 
must hue up tube and film until the target 
hes perpendicularl}’' above the center of the 


of the fihn The second problem is the sub- 
ject of the present dissertation 

Sitting Height — The sittmg height of a 
subject is obviously closely related to the 
len^h of his spme and so this measure- 
ment was the first one used Subjects were 
made to sit on a stool, their bachs agamst 
a standard height board, and then, after 
sittmg height had been measured, they 
were placed back down on the x-ray table 



Plate I Tube and film centered at suprasternal notch Dot and circle indicate film center In these fiv e 
subjects the notch corresponds closelj to the body of the fourth thoracic vertebra 


film, second, one must know what pomt on 
the skm of the patient’s body hes directly 
above the anatomical structure selected for 
exammation 

The first of these problems is more or less 
time-consuming if commercial types of ap- 
paratus are employed In this particular 
laboratory it has been disposed of by 
equipping all exposing tables ivith spea^ 
tube arms similar to the one on the obstet- 
ncal table desenbed by Hodges and Le- 
doux ^ WTien these tube arms are locked 
to the Potter gnd and are made to stand at 
90° to the table top, the target of the x-ray 
tube hes perpendicularly abme the center 

* Abbreviated from a dissertation submitted to the 
Kmduatc facultj of the Unii crsit} of Chicago in candi- 
doc> for the Degree of Master of Science 

Requests for reprints or other correspondence rela- 
tive to tins fraper should be directed to the Dinsioa 
of Roenlgenologj, Unuersitj of Chicago 


Measunng downward from the vertex 
along the anterior surface of the body m a 
plane parallel to the table top, a pomt was 
located halfway from croivn to rump The 
patient was now arranged on the table so 
that this V 2 S H (half sittmg height) pomt 
lay along an imaginary perpendicular jom- 
mg the target of the x-ray tube and the 
center of the film, and the exposure was 
made 

In six adults rangmg in build from short 
and fat to tall and lean, this one-half sitting 
height pomt was found to correspond to that 
portion of the spme bounded above by the 
center of the eighth thoracic vertebra, below 
by the center of the mnth thoraac vertebra 
In one eight -year-old child it corresponded 
to the body of the eightli thoracic and in an- 
other, six years old, to the seventh thoracic 
1 ertebra Hon ev er, sitting height does not 


- 
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lobe from tlie middle lobe anteriorly (the 
hilus to the anterior chest wall) 

The shadow of this fissure is a combina- 
tion of the shadow (Figures 12 and 2) 
described above In the postero-antenor 
\'iew the shadow is broad, extensive, and 
bean-shaped It can be easily mistaken 
for a large tumor Tlie lateral view clearly 
establishes tlie position of tins shadow 
mthm tlie interlobar fissure 
Interlobar Effusion between All the Lobes 
on the Right Side (Fig 19) — This shadow 
is a composite picture of all the interlobar 
shadows, as described above 
Interlobar Fissure between Left Upper and 
Left Lmver Lobes (Fig 20) — ^The shadow 
of this fissure is similar to the shadow on 
the right side, as desenbed above (Fig 18) 
It represents tlie anterior appearance of tlie 
surface of the low er lobe Interlobar effu- 
sions mvohnng this fissure are not common 
If the postenor half of the fissure is m- 
volved, a shadow' would be obtained com- 
parable to the similar position on tlie nght, 

7 e , betw'een the upper and lower lobes as 
desenbed above (Fig 12) Involvement of 
the antenor half of the fissure has a similar 
appearance to the fissure on the nght side 
between the middle and lower lobes (Fig 
15) 


SUMMARY 

A set of diagrams is presented, illus- 
trating tlie roentgenological appearance of 
the lobes of the lung and the interlobar 
fissures m the normal lung 

Roentgenograms of known dimcal cases, 
illustrating the diagrams, are also pre- 
sented 

Common errors in the diagnoses of some 
of these conditions have been pointed out 


CONCLUSION 

We are indebted to Dr A L Brown for 
suggestions and cntiasms, and wish to 
thank Mr J Kelso, medical artist and 
photographer, for his assistance in the 
preparation of the diagrams and photo- 
graphs 
610 Sutter St 
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^HE abihty to place patient, x-ray tube, 
and film m such relationship that some 
selected anatomical structure in the 
chest, abdomen, or pelvis shall appear at 
the center of the finished roentgenogram is 
an accomplishment much to be desued in a 
roentgenologist or his lay helper Two 
general problems are mvolved first, one 
must hne up tube and film until the target 
hes perpendicularly above the center of the 


of the film The second problem is the sub- 
ject of the present dissertation 

S'ltUng Height — ^The sittmg height of a 
subject IS obmously closely related to the 
length of his spme and so this measure- 
ment was the first one used Subjects were 
made to sit on a stool, their backs against 
a standard height board, and then, after 
sittmg height had been measured, they 
were placed back down on the x-ray table 



Plate I Tube and film centered at suprasternal notch Dot and circle indicate film center In these five 
subjects the notch corresponds closely to the body of the fourth thoracic vertebra 


film , second, one must know what point on 
the skm of the patient’s body hes duectly 
above the anatomical structure selected for 
examination 

The first of these problems is more or less 
time-consuming if commercial types of ap- 
paratus are employed In this particular 
laboratory it has been disposed of by 
equippmg aU exposing tables wth speahl 
tube arms similar to the one on the obstet- 
ncal table described b)' Hodges and Le- 
doux ' When these tube arms are locked 
to the Potter gnd and are made to stand at 
90° to the table top, the target of the x-ray 
tube lies perpendicularly above the center 

* Abbrc\natcd from a dissertation submitted to the 
praduatc faculu of the 'Unisersilj of Chicago in candi- 
daej for the Degree of Master of Science 

Requests for reprints or other correspondence rela- 
tive to this paper should be directed to the Division 
of Roentgcnologv Unbcrsitj of Chicago 
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Measurmg downward from the vertex 
along the anterior surface of the body in a 
plane parallel to the table top, a point was 
located halfway from crown to rump The 
patient was now arranged on the table so 
that this S H (half sittmg height) pomt 
lay along an imaginary perpendicular jom- 
mg the target of the x-ray tube and the 
center of the film, and the exposure was 
made 

In SIX adults ranging in bmld from short 
and fat to tall and lean, this one-half sittmg 
height pomt was found to correspond to that 
portion of the spme bounded above by the 
center of the eighth thoracic vertebra, below 
by the center of the ninth thoraac vertebra 
In one eight-year-old child it corresponded 
to tlie body of the eighth thoracic and in an- 
other. six } ears old, to the sexenth thoraac 
vertebra How ex er. sitting haght does not 
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lend itself well to such work because the spines, and ihac crests could not be pal- 
measurement cannot be made as the pa- pated ivith suffiaent preasion On the 
tient lies on the table ready for examination other hand, the suprasternal notch, which 



Fis la 



Plate II Tube and film centered at middle of S S axis 
the body of the first lumbar vertebra 


In these ten subjects this point corresponds to 


5 S Axis (suprasternal notch sym- 
physis pubis ax'is) -Obvioujy meas- 
Lment of choice should be related to 
landmarks on the anterior surface of ^ 
body Several such landmarks on ex^ 
Sn proved unsatisfactory the umbih- 
Ls did not have a constant fatio^^P ^ 
spmal segments and the costal margin, ihac 


IS always easy to locate regardless of age 
sex or build, was found to correspond 
closely to the fourth thoracic vertebra 
fPlate I) suggesting that this landmark 
rmSit be used as the upper end of an axis 
A lower mark was now sought and after 
some study the supenor margin of t^ 
symphysis pubis was selected as the best 
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one available General experience has sug- pubis along the S S axis (®/4 S S ) cor- 
gested that the s 5 Tn.physis might not be a responded to the body of the fifth lumbar 
dependable guide because presumably its re- vertebra (Plate III), and /j S S lay directly 



Plate HI In the four upper figures (24 to 30), the tube and film are centered on the S S 
axis one-quarter of the distance up from the upper surface of the symphysis pubis With the 
radiation durected at SO" to the plane of the film, the body of the fifth lumbar vertebra appears 
at the center of the roentgenogram 

In the four lower figures (25 to 31), the film is centered as before at the one quarter S S 
point but the tube is moved toward the subject’s feet so that an unagmary hnc joining the 
center of the film and the center of the target makes an angle of GO" with the plane of the 
film This angulation displaces skeletal stnictures upward, gives a better view of the sacrum 
and bnngs the sacro ihac jomts to the center of the film 


lationship to neighbonng structures would 
var)’^ ivitb sex and -with the degree of incbna- 
tion of the fifth lumbar on the first sacral 
vertebra It was obvious also that it would 
fall below the lower end of the spine but this, 
of course, did not interfere ivith its use as the 
lower end of an axis The “suprasternal 
notch — symphysis pubis axis’ '(abbrernated 
S S axis) IS an imagmarj’- line parallel to 
the surface on which the patient lies, tan- 
gent to the most prerament part of his 
antenor abdominal wall and terminated 
above by the suprasternal notch, below by 
the upper surface of the s>’mphysis pubis 
The nuddlc of tins axis {V: S S ) was found 
to correspond to tlie body of tlie first lumbar 
vertebra (Plate II) A point one-quarter 
of tlic distance up from the sjanphysis 


above the ninth thoracic vertebra (Plate 
IV) 

A Surface Landmark Chart — It was now 
possible to construct a surface landmark 
chart (Plate V) shoivmg the relationship 
between points on the S S axis and seg- 
ments of the spine over S S axes rangmg 
from 36 to 60 centimeters This mvolves 
extrapolation below the obseia’’ed values 
for some of the diagonals, but subsequent 
ex-penence with the chart indicates that the 
extrapolation is sound An S S axis of 36 
cm indicates a child approximately ten 
years old Children younger than this 
seldom present much difficulty because 
their bodies are so small m companson to 
the size of the film used that exact center- 
ing IS of no great miportance 
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The chart is used as follows With the on the skin lying perpendicularly above the 
subject on his back on the exposing table, first lumbar vertebra In the column at the 
the examiner palpates the supcnor margin left of the chart, one locates the end of thei 



Fis 32 Fi3 33 FisM Fis35 




Plate IV Tube and film centred at K S 
clc^y to the body of the nmth thoracic vertebra 


of the symphysis pubis and of 
notch and marks these pomte on the sto 
The straight-hne distance between tte two 
pomts IS measured in a plane parallel to the 
mble top and the measurement recorded 
Suppose now it is desired to locate the pomt 



Fis42 F'5 43 


rdm center (marked by dot and carcle) corresponds 

diagonal for the first lumbar vertebra and 
follows It downward and to the right to its 
mtersection with the vertical hne corre- 
spondmg to the measured S S axis of the 
subject bemg evammed For mstance, if 
the S S axis is 50, the diagonal for the first 
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Portion of Spme Showmg 
in Center of Film 

No 

Center Point 

As Predicted by 

Chart 

As Actually Observed in the 
Roentgenogram 

44 

Suprasternal 

notch 

Body of T 4 

Lower surface of T 3 

45 

40 cm above 
symphysis pubis 

Lower surface of 

T8 

Upper surface of T 7 

46 

23 cm above 
symphysis pubis 

Body of L 2 

Body of L 2 

47 

12 cm above 
symphysis pubis 

Body of L 5 

Body of L 6 

48 

4 5 cm above 
symphysis pubis 

Pelvis 

Pelvis 


show only lower urinary tract 


Center Uocellon of 
Point! -for \Ver1*brol 
Certain 
Pauline 
X-Ray 
examina- 
tions 


Ttn/ntd 


Graph for Locating Urttbeil Books 
IN Subjects of Yaenins Height 


Centi- 

meters 

above 

Pubic 

Sytnphyat! 


Thoracic 

Spine 


Upper 

UrlnSTij 

Tract 


iSSSHiP* 


Lvmbo^ 

•J/CTW/ 

^Ine 


/V/k/j 
ind Lower 
Urinary 
Tract 





Plate V 


lumbar \crtebra mil intercept it approM- 
mately 27 cm abot e the sjunplij-sis pubis 
Accordinglj', if one measures upward from 
tlic symphysis pubis 27 cm along the S S 
axis and makes a mark on the skin at this 


point, the mark mU he perpendicularly 
above the body of the first lumbar verte- 
bra If the S S axis is 40 and tlie spmal 
segment in question is the fifth lumbar, the 
mark mil be made 15 cm above the s}Tn- 
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pliysis pubis , or if one ivishes to locate tlie 
eighth thoracic vertebra and the subject 
has an S S axis of 48, the mark will be 


thoracic vertebra to the center of the film 
(theoretical value from chart, body of the 
eighth thoraac vertebra) Centermg 23 cm 



Fis 46 Fis49 

Plate n Results obtained bj use of chart m a subject 1G5 cm tall and hatang an S S axis of 50 cm 


made 39 cm above the sjonphysis pubis 
For our oivn convenience there has been 
added a left-most column (Table I) show- 
ing the levels at which we commonly center 
for examinations of the thyroid, the entire 
thoraac spine, the upper unnary tract, the 
lumbosacral spme, the pelvis, and the 
lower unnary tract 

Plate VI illustrates the results obtamed 
m an adult 165 cm taU, whose S S axis 
measured 50 centimeters Centermg at the 
sternal notch (Fig 44, Plate VI) brmgs the 
disc between the third and fourth thoraac 
vertebrae to the center of the Shn Center- 
mg 40 cm above the symphysis pubis (Fig 
45, Plate VI) bnngs the body of the seventh 


above the symphysis pubis (Fig 46, Plate 
VI) places the second lumbar vertebra at 
the center of the film The fifth lumbar 
vertebra lies directly beneath a point 12 
cm above the symphysis (Fig 47, Plate 
VI) , the pelvis is well placed if the film is 
centered 4 5 cm above the symphysis 
(Fig 4S, Plate VI), and the same center 
pomt IS satisfactory for 10 X 12 fihns of 
the lower urmaiy tract 

Obhque Views of Sacro-ilmc Joints — ^For 
speaal exammations of the sacro-ihac 
jomts many workers place the subject on 
his back and angle the radiation 60° to- 
ward the head to compensate for the in- 
clmation of the sacrum and thus spread out 
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its image on the jBlm Centermg for the ex- 
amination IS somewhat difficult because 
parts lying farther forward are projected 
strongly upward, due to the angulation of 
radiation We find that, centenng film 
and grid at the fifth lumbar vertebra and 
then anghng the radiation 60° toward the 


head, the sacro-ihac joints usually appear 
at the middle of the completed film, re- 
gardless of the age or build of the subject 

REFERENCE 

(1) Hodqes Paul C and Ledoux, Alfred C 
Roentgen ra'v Pelvimetr> Am Jour Roentgenol and 
Rad Ther , January, 1932, 27 
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p ysis pubis, or if one washes to locate the thoracic vertebra to the center of the film 
eighth ttoracic vertebra and the subject (theoretical value from chart, body of the 
has an S S axis of 48, the mark wall be eighth thoracic vertebra) Centermg23cm 



Fis 4-7 Fis 4S Fis 49 

Plate Results obtained b> use of chart m a subject 105 cm tall and hainng an S S axis of 60 cm 


made 39 cm above tlie symphysis pubis 
For our oivn convemence there has been 
added a left-most column (Table I) show- 
ing the levels at which we commonly center 
for examinations of the thyroid, the entire 
thoracic spine, the upper urmary tract, the 
lumbosacral spine, the pelvis, and the 
lower urinary tract 

Plate VI illustrates the results obtained 
m an adult 165 cm tall, whose S S axis 
measured 50 centimeters Centering at the 
sternal notch (Fig 44, Plate VI) brmgs the 
disc between the third and fourth thoraac 
vertebrm to the center of the film 
mg 40 cm above the symphysis pubis (Fig 

45, Plate VI) brmgs the body of the seventh 


above tlie sjonphysis pubis (Fig 46, Plate 
\n[) places the second lumbar vertebra at 
the center of the film The fifth lumbar 
vertebra hes directly beneath a pomt 12 
cm above the symphysis (Fig 47, Plate 
VI) , the pelvis is well placed if the film is 
centered 4 5 cm above the symphysis 
(Fig 48, Plate VI), and the same center 
pomt IS satisfactory for 10 X 12 fi lm s of 
the lower urmary tract 

Oblique Views of Sacro-ihac Joints — For 
special exammations of the sacro-ihac 
jomts many workers place the subject on 
his back and angle the radiation 60® to- 
ward the head to compensate for the m- 
chnation of the sacrum and thus spread out 
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carcinoma mcreasmg from the cecum to- 
ward tlie rectum (9) 

It IS logical to infer that the slower the 
matenal migrates through the gut, the 
greater opportumty there is for the produc- 
tion of chrome imtation or “weanng out” 
of the mucosa This supports tlie gener- 
ally accepted opimon that chronic irrita- 
tion plays an important part in the causa- 
tion of cancer 

Why DiiodcmJ Ulcers do Not Become Ma- 
hgnaiU — Based on the chrome irritation 
theory, it was believed that an ulcer was a 
favorable soil for caremomatous implanta- 
tion However, this idea does not harmon- 
ize with actual facts Although ulcers are 
ver}'- common in the duodenum, occurring 
three to four times as frequently as gastnc 
ulcers (4), duodenal caranomas are never- 
theless extremely rare Lichty (16) re- 
ports that “in a senes of 486 cases of duo- 
denal lesions, six lesions were found to be 
cancerous and 480 bemgn ulcers In 780 
cases of gastnc lesions, 240 were found to 
be cancers and 540 bemgn ulcers Appar- 
ently then the ulcer-beanng areas do not 
comcide m the duodenum as they do in the 
stomach ” Judd (14) states that he was 
unable to find in the records of the Mayo 
Clinic any e^ndences that a pnmary carci- 
noma of the duodenum arose from an ulcer 
Deins and Morse (7) claim that duodenal 
carcinoma probably anses mdependently, 
and that little evidence has been found 
that it ever has ansen in a pre-existing 
ulcer Schofield (21) informs us that duo- 
denal ulcer has never been prov en to be a 
predisposing cause of duodenal caranoma 
Hinton (12) asserts that, clinically, one can 
disregard the possibility of duodenal ulcer 
ever taking on malignant degeneration 
The case which I shall desenbe in the lat- 
ter part of this paper reveals a pnmarj^ car- 
cinoma in the ampullary portion of the 
duodenum, independent of an associated 
ulcer m the supra-ampullar}’’ portion, which 
also fa\ ors the opimon that there is no con- 
nection betucen the tuo tjqies of lesion 
In mv opinion, duodenal ulcers are not apt 
to become malignant for the reason tliat 
the majont} of them arc real!} “acute” 


and do not exist long enough to produce 
chronic imtation These ulcers, which are 
small and superficial, are confined to the 
mucous membrane and wiU heal rapidly 
under medical treatment or no treatment 
at aU (5) The recurrence of symptoms, 
foUowmg a period of freedom from distress, 
is generally due to the formation of a "new” 
ulcer at a different site In the chrome 
idcer, as ongmally described by Mo)mihan, 
there is destruction of the deeper racemose 
tubules and muscular coat, and this type of 
lesion may produce chronic irritation and 
become a favorable soil for caremomatous 
implantation The two cases presented by 
Ansz (1), m which caUous duodenal ul- 
cers have undergone mahgnant degenera- 
tion, belong to this category 

Symptoms and Physical Findings in 
Cases of Primary Carcinoma of Duode- 
num — Although there are relatively only a 
few reported cases deahng with duodenal 
cancer, the writer has been impressed with 
the mamfold detailed descnption of symp- 
toms and physical findmgs that accom- 
panied nearly all these articles An effort 
IS even made to portray a set of symptoms 
for each of the three sections of the duo- 
denum One IS almost imbued with the 
idea that the diagnosis can be made from 
the symptomatology alone Pam, nausea, 
V omitmg, distention, malaise, loss of weight, 
diarrhea, melena, palpable abdoimnal mass, 
succussion splash, low red cell and hemo- 
globin, etc , may occur m any case of malig- 
nancy in the gastro-intestinal tract The 
symptom of jaundice is emphasized by 
most of the wnters as being present only m 
caremoma of the ampullary portion of the 
duodenum (20) Absence of free HCI in gas- 
tnc contents, and presence of occult blood 
following a meat-free diet are also consid- 
ered important diagnosbc features (19) 
Roentgenologic Consideration — Carman 
(4), in his second edition of “Roentgen 
Diagnosis of Diseases of the Alimentary 
Tract," published m 1920, states that can- 
cer m the supra-ampullary area is not to be 
differentiated roentgenologically from duo- 
denal ulcer In dcscnbmg the ampuUarv 
and mfra-ampullarj' lesions, he asserts that 



DUODENAL CARCINOMA ITS RELATIONSHIP TO 
DUODENAL ULCER 

By I S STARTZ, M D , Boro of Queens, N Y 


HE subject of carcinoma is ah\ aj s a 
vital consideration, espeaally in ^^ew 
of the fact tliat so little is knoini as 
regards its etiology and speafic treatment, 
and that it has taken second place (3) as 
cause of deatli m our U S mortality statis- 
tics And t^ go furtlicr, tliere is the reali- 
zation that /5 per cent of all cancer cases 
occur in some part of the digestive system 
( 6 ) 

It IS a surpnsing fact that two-thirds of 
the entire ahmentarj'- tract, namely, tlie 
small intestine, is almost immune from car- 
cmomatous implantation Pnmarj" cara- 
noma of the duodenum is a rant}-' Eger 
(S), in collecting 'data from general autop- 
sies totalling 350,2SG cases, reports pnmary 
caranoma of tlie duodenum in only 0 033 
per cent of cases Herman and Von Glahm 
(11), in their average incidence from au- 
topsy combined figures by Max Muller, 
Perry and Shaw, Nortlinagel, Ruepp, Tie- 
man, and Fntz Muller, quote a surpnsing 
and almost similar percentage of 0 035 It 
IS customary to divide the duodenum into 
the first or supra-ampullar}'- portion, the 
second or ampullar)^ portion, and the third 
or mfra-ampullary portion Of the three 
dmsions of the duodenum, 70 per cent of 
the cases reported (4) occur in the ampul- 
lary portion, IS per cent m the supra- 
ampuUary portion, and 12 per cent m the 
mfra-ampullary portion The duodenum 
IS attacked almost as frequently as the 
jejunum and ileum combmed 

The graphic chart (Fig 1) has been com- 
piled from average available statistics It 
portrays more vividly the anatomic mci- 
denqe of duodenal cancer m relation to 
other cancers of the gastro-mtestmal tract, 
and to cancers as a whole 
Explanation 
Carcinoma of the 
why the small mtestine 

cancer-resistant, and the other parts of the 


ahmentar)^ tract, particularly the stom- 
ach, cancer-sensitive, is difficult to explam 
The two contiguous portions of the pars 
pylonca and the duodenal cap do not pre- 
sent any sharp demarcation m the histo- 
logic appearance of the mucous membrane 
Piorsol’s anatomy describes a "gradual” 
transformation in the structure of the 
mucous membrane between the two Even 
the pylonc sphmeter cannot always be 
recogmzed by the surgeon as the division 
line mthout utilizing the pylonc veins as a 
landmark (17) Nevertheless, the pjdonc 
sphmeter is the gate between the pre- 
pylonc cancer zone and the post-pylonc 
non-cancer zone 

Let us, therefore, discard the histologic 
study, and consider the matter from the 
physiologic mewpomt The motihty of the 
chjrnie IS greater m the small mtestme than 
in any other part of the gastro-mtestmal 
tract The average time required for the 
passage of food through the twenty feet of 
small intestine is four and three-eighths 
hours (13) The average meal m the stom- 
ach, while undergomg digestion, sojourns as 
long as from three to six hours m its migra- 
tion from the cardiac end to the pylonc 
sphmeter, a distance of eleven mches The 
colon content gradually decreases m its 
motihty from the cecum to the rectum 
Correlatmg these facts with the madence 
of gastro-mtestmal cancers, there appears 
to be a direct relationship between the mo- 
tihty of the food and the frequency of car- 
emoma m the vanous portions of the gut. 
In other words, the predilection of pnmary 
caremoma is m inverse proportion to the 
phj^iologic rate at which the food is pro- 
pelled through the gastro-mtestmal tract 
On this basis, we can explam the large num- 
ber of cases of caremoma m the stomach. 


Offered for Infrequency of 
Small Intestine —Just 
should be relatively 


the ranty of caremoma m the small mtes- 
tme, and the reason for the madence of 
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Tig 2(uppfrleft) Roentgenogram made m upnght posture showing hydroscopic levels in the distended 
mtcstmal loops due to stasis, caused b> a carcinoma of the upper descending colon near the splenic flexure 
Tig 3 (tipper right) Roentgenogram in upnght position shoinng multiple fluid level pockets within dis- 
tended loops of the small intcstmc in the right upper quadrant due to adhesions Hjdroscopic fluid levels 
may occur m any case of intestinal obstruction due to a lesion in the small or large intestine. 

Tig 4 (loterr left) Full stomach film showing perfectly filled stomach and duodenal cap The small 
intestinal pattern (except for the ampuUary jjortion) presents a normal appearance 
Fig 5 (totcer right) Banum filled stomach in cicct position No h>droscopic fluid let els seen within 
small intestinal coils The duodenal ulcer is faintl> visualized 


lesion m the small intestine ” AVilbam H 
Stewart, in discussing this paper at its pres- 
^tation before the Amencan Roentgen 
Ray Socict}', stressed the importance of 
hatnng patients \-rayed at frequent mter- 
' als betw ecn the time the stomach is fiUed 
and the si\-hour stud} 


Eusterman, Berman and Swan (10), m 
their paper published m 1925, report a care- 
ful analysis of 15 cases of duodenal carci- 
noma Roentgen-ray examination was ac- 
comphslied in 10 of these cases In three 
cases, the roentgen findings were negative 
In fi\e cases, there was present a dilated 
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the most important and constant way Mills (18), m his classic paper on “Small 
finding IS the gas and fluid distention of the Intestmal States,’’ pubhshed m 1922, 
bowel The fluid may show hydroscopic brought into focus numerous lesions of the 


GRAPHIC CHART of PERCENTAGE. RELATIONSHIP SerwcsM 
PRIMARY BUODEMAL CARCINOMA; ALL INTESTINAL 
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levels in tlie various loops [Figs 2 and 3] 
The amount of gas, fluid, and distention 
will depend on the location of the lesion , it 
IS greatest in the low obstruction ’’ Her- 
man and Von Glahm (11), m 1921, re- 
studied the roentgenograms of a case of 
primary carcmoma of the supra-ampullary 
portion after the autopsy diagnosis had 
been made, and noticed a slender canal or 
“stalk” representing the stream of banum 
passmg through the lumen of the duodenal 
growth They beheve that “a similar 
roentgen-ray picture m the future will be 
an aid to roentgenologists m the diagnosis 
of carcinoma of the supra-ampullary por- 
tion of the duodenum ” 


small intestine that can be diagnosed roent- 
genologically The foUowmg extract is 
worthy of note “Any organic process m- 
volving the small intestinal wall, either 
primarily or secondarily, will modify the 
x-ray shadow of the contents of the part m- 
volved and thus render direct diagnostic 
evidence of its presence, if not as stnkmgly 
as m the instance of stomach and colon or 
yet as suggestively as to the nature of the 
lesion, none the less positively as to an 
organic pathologic process being present ” 
Accompanying this manuscript are numer- 
ous illustrating roentgenograms, but the 
author does not venture to make a defimte 
diagnosis other than that of an “orgamc 
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small annular area of constriction about two 
centimeters m length The lumen of the 
gut was constant in size and shape, and the 
uregulanties of the surface are sinular to 
those observed m carcmoma of the colon 
The lesion was part of a general peritoneal 
carcmomatosis, and whether this was the 
pnmar}'^ lesion could not be determined at 
operation The local lesion was not re- 
moved and, therefore, the gross or micro- 
scopic sections are not available ” In 
Cole’s book there is also mcorporated a 
roentgenographic print of a carcmoma of 
the small mtestine, mterpreted as such by 
C T Baker 

I wish to report the followmg unusual 
and rare case of duodenal ulcer of the supra- 
ampuUary portion of the duodenum, com- 
bmed with an mdependent primary carci- 
noma of the ampuUary portion of the duo- 
denum, both of these lesions bemg clearly 
visualized m the roentgenograms (Figs 4, 
5, 6, 7, 8, and 9) 

CASE REPORT 

N C , a white male, aged 34 years, a 
chauffeur by occupation, was referred to 
my office by Dr H Rappaport for roent- 
genologic study of the ahmentary tract 
His farmly lustory, past history, and habits 
were unessential 

Present Complatni — ^The patient had e\- 
penenced an insidious onset about one 
month before, \wth pam m the epigastnc 
region one or two hours after eating, which 
was reheved by food and bicarbonate of 
soda For the past two weeks he had 
suffered with ‘heart bum,” with an acid 
taste in his mouth He had lost 22 pounds 
in the past two months He was consti- 
pated , he had no black stools He had had 
vomiting attacks during the past ten days 

COP\ or \-R<U REPORT, AUG 5, 1935 

Lsophagus — The banum paste passes 
readih through the esophagus, meeting 
v\ ith no dcKj or obstruction There are no 
CMdences of cardiospasm, peptic esophagi- 
tis, or ani organic filling defect 

Stomach Not enlarged, orthotonic, in 
normal relation to the spine, and penstaltic 



Fig 7 Roentgenogram showing the ampuUary 
portion of the duodenum magmfied The region 
A-A presents a constant string like contour defect, 
with absence of valvulce comuventes The valvulie 
markings of the mfra ampuUary portion marked (B) 
are clearly visualized 

activity IS mcreased Greater and lesser 
curvatures do not show any constant de- 
forrmty or fillmg defect Greater curva- 
ture is 4 5 mches above mtercrestal hne m 
honzontal posture, and drops to 1 75 inches 
above mtercrestal hne m the erect position 
Duodenum — The duodenal cap shows 
perfect filling ten minutes after swallowmg 
the banum meal, but after a penod of one- 
half hour, with ‘‘dosified expression and 
compression,” a large ulcer is seen eii face, 
apparently within the postenor wall The 
ampuUary portion of the duodenum pre- 
sents a narrow stnng-Iike appearance, the 
same havmg a constant contour defect m 
aU of the senal exposures No valvulse con- 
niventes are seen in this portion of the duo- 
denum No palpable mass or fixation is 
present m the first or second portions of the 
duodenum, but there is a moderate amount 
of tenderness No hydroscopic flmd levels 
or dilated small intestinal coils arh seen in 
the erect position 

Three-hour Study {Fluoroscopy Only) 

No additional information was obtamed 
Si\-hour Study — A fleck of banum is re- 
tained in the crater of the duodenal ulcer 
The stomach is empty The banum meal 
is distnbuted throughout the large intes- 
tine and pelvic colon ^ 

-V-ra 3 Diagnosis —(1) Ulcer of first por- 
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stomach mth considerable banum residue 
without a demonstrable lesion In two 
cases, the demonstration of a large stom- 


diographic Exploration of the Mucosa of 
the Gastro-mtestmal Tract,” pubhshed in 
1934 They state that “pathologic lesions 



Tig 0 Stnalogram taken 10 minutes after the banum meal was swallowed 
The stnng like narrowed lumen of the ampullar> portion of the duodenum is 
constant in all of the exposures There is too much banum within the duo- 
denal cap to xnsuahzc the ulcer 


ach, dilated duodenum, and retention 
made an exact anatomic diagnosis pos- 
sible " 

Soper (22), in 1929, emphasized the im- 
portance of making tlie exposures in the 
erect position He also impresses us with 
the fact that pnmary carcinoma of the 
small intestine may simulate a duodenal 
diverticulum In the former, there is gen- 
erally a gas bubble surmountmg the fluid 
level its outline is of irregular character, 
the shadow is apt to be evanescent, and the 
occult blood reaction is positive Among 
the lesions portrayed m the roentgeno- 
graphic reproductions accompanying the 
article are three cases of mahgnant tumors 
of the small intestme A pre-operative 
diagnosis of mahgnancy of tlie small intes- 
tine was made m two of these cases, based 
on x-ray findmgs and strong persistence of 
occult blood 

A Utopian pubhcation is that of the Cole 
Collaborators (5) m their book titled Ra- 


of the small intestine have been considered 
to be so infrequent as compared wnth those 
of the stomach, cap, and colon, that they 
have not attracted the roentgenologist’s 
attention ll'’e have learned from bitter 
experience that unless one looks for these 
lesions he does not see them, even though 
there are definite roentgenologic findings 
present ” In another chapter, "Four Fun- 
damental Findmgs” for diagnosis of car- 
cinoma are applied to the small mtestme, 
namely, first, constant filhng defect, sec- 
ond, loss of mucosal folds, third, loss of ph- 
abihty of wall, and fourth, abnormal ap- 
pearance of mucosal pattern Cole men- 
tions only two cases of neoplasm of the 
small mtestme One case was pre-oper- 
atively diagnosed as dilation of the duo- 
denum caused by a small annular constric- 
tion about one or two centimeters m length 
Biopsy disclosed a sarcoma at the duodenal- 
jejunal junction The other case showm 
“was evidenced roentgenographicaUy by a 


STARTZ DUODENAI> CARCINOMA 


695 


GROSS EXAMINATION 

Gaslro-'intcstmal Tract —Esophagus is 
normal The stomach contains a large 
amount of dark browmsh-red fluid The 
Immg mucosa is normal Two centimeters 
below the pylonc rmg on the posterior mu- 
cosal surface of the duodenum, there is a 
large crater, 2 5 cm in diameter, which 
extends down mto the musculans of the 
duodenum The walls of the crater are 
firm in consistency and grayish-red m 
color , the area surroundmg it is light red m 
color The floor is grayish-red Running 
across the floor of the crater are two blood 
vessels, the supenor walls of which have 
been eroded through The ampulla of 
Vater projects mto the duodenal lumen and 
IS slightly firmer in consistency than nor- 
mal On cut section through the ampulla 
of Vater, it is firm and grayish-white in 
color The rest of the gastro-mtestmal 
tract contains a large amount of brownish- 
red matenal 

Pancreas — Is normal m shape and posi- 
tion the head is much firmer and more re- 
sistant than normal The lymph nodes at 
the head of the pancreas are from 0 5 to 1 5 
cm in diameter, and are very firm in consist- 
ency Section through these nodes shows 
them to be firm, grayish-white m color On 
cut section through the head of the pan- 
creas, there is seen a small 1X3 cm 
grajnsh-white area located against the pos- 
tenor wall of the first portion of the duo- 
denum The rest of the pancreatic tissue 
shows the normal architecture The region 
of the ampulla of Vater is slightly firmer in 
consistency tlian nonnal 

Lu’cr — Is slightly irregular in shape, and 
weighs 1,640 grams Scattered over the en- 
tire surface of the liver are numerous firm, 
light browmsh-whitc nodules, 1 to 15 mm 
m size, surrounded by a narrow band of 
dark red The rest of the liver surface is a 
normal light browTiish-red color On cut 
section, scattered throughout the entire 
liver tissue, arc numerous light tanmsh- 
uhilc areas 1 to 17 mm m size, sur- 
rounded b^ a thin margin of dark red The 
central portions of these areas are \ctv 



Fig 9 SiK hour study, showing a fleck of banutn 
retained within the crater of the duodenal cap 


fnable and somewhat red-tmged The re- 
maimng liver tissue is light brown m color 

MICROSCOPIC EXAMINATION 

Esophagus — Section transversely across 
the esophagus shows areas in which the 
stratified epithelium is missing, and the 
mucosa contains a moderate number of 
polymorphonuclear and mononuclear leu- 
kocytes 

Duodenal L leer — Section through the 
wall and a portion at the floor of the ulcer 
shows the overhangmg wall to consist of a 
dense fibrous connective tissue, m which 
are an accumulation of polymorphonuclear 
and mononuclear leukocjTes m the sub- 
mucosa and musculans The adjacent 
mucosa is normal The floor of the ulcer 
consists of a slight amount of fibrous tissue, 
but most of the structure is necrotic The 
floor of the ulcer show s some dense bands of 
fibrous tissue penetrating into the adjacent 
pancreatic tissue 
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tion of^the duodenum (not assoaatcd with 
pylonc obstruction) (2) Severe duode- 
nitis of second portion of the duodenum. 


first portion of the duodenum All of the 
four fundamental findmgs as depicted by 
Cole (5) arepresentmtheampuUaryportion 



Fig 8 Scnalogrini taken 30 minutes after sivaiioiring the barium meal, 
shows en face duodenal ulcer The narrowed ompullary portion of the duo 
donum is persistent 


witli possibility of a carcinoma of this por- 
tion of the duodenum 

COMMENT ON REPORT 

Based on tlic \-ray findings, and tilth a 
history of considerable loss in weight, the 
ivnter at the time of the interpretation of 
the roentgenograms was connneed that he 
was dealing with a duodenal carcinoma m 
addition to a duodenal ulcer However, 
due to the ranty of this combination, and 
m order to avoid the criticism of having 
made a fanaful roentgen-ra}'' diagnosis, be 
lacked the courage of his conviction and 
reported the x-ray diagnosis as stated 
above The opimon of “severe duodenitis” 
of the second portion was based on a similar 
stnng-hke appearance seen m cases of ile- 
itis (13) involving the terminal deum _This 
also closely resembles the “stalk-hke ba- 
rium shadow desenbed by Herman and Von 
Glahm (11), in a case of carcinoma of the 


Subscqueiil Progress of the Patient — On 
Aug 5, 193o, the day following completion 
of the x-ray examination, the patient went 
into shock, was rushed to the New York 
Hospital, and admitted to the service of Dr 
DuBois Two blood transfusions were 
given ivith apparently v ery little benefiaal 
effect The patient died at 7 pm the fol- 
lowmg day 

EXTRACTS FROM AUTOPSY REPORT 

Autopsy was performed by Dr Hall, on 
Aug 6, at S 20 PM (Autopsy No 8219 ) 
Anatomical Diagnosis —-Chrome duo- 
denal ulcer, rupture of branch of superior 
pancreatico-duodenal artery, with hemor- 
rhage mto stomach and mtestmes, and car- 
emoma of the greater duodenal papilla, 
with metastasis to the regional lymph 
nodes and hver 
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two and one-half to six-hour period follow- 
ing the meal, and exposures should be made 
at frequent intervals The erect position is 
valuable for the demonstration of flmd 
levels Avithm the mtestmal coils, which are 
frequently associated with partial mtesti- 
nal obstruction 

(2) The well trained roentgenologist 
should be capable of detectmg an “orgamc” 
lesion m the small mtestme However, an 
attempt to specify the exact nature and site 
of the lesion is often a shrewd guess and 
may result m a fantastic \-ray diagnosis out 
of gear with that of the autopsy report 

(3) The presence of sjTnptoms and phy- 
sieal findmgs suggesting gastro-mtestmal 
malignancy (mcluding absence of free HCl 
m gastric contents, and presence of occult 
blood m stools), plus the recogmtion of a 
small mtestmal orgamc lesion roentgeno- 
logically, should spell a pre-operative diag- 
nosis of carcmoma of the small mtestme 

(4) Remember that the correct diagnosis 
of carcmoma of the small mtestme has 
heretofore m the majonty of cases been 
made either durmg the exploratory biopsy 
or at the postmortem exammation How- 
ever, it IS hoped that this symposium will 
encourage the roentgenologist to look for 
small mtestmal lesions so that the percen- 
tage of cases diagnosed pre-operatively wiU 
be materially increased 
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Duodenum at Ampulla of Voter — The 
mucosa of the duodenum up to the am- 
pulla IS intact The submucosa down to 
the musculans consists of dense connective 
tissue, m V Inch are groups and columns of 
moderate sized cells similar to those found 
m the liver tumor The tumor tissue is 
separated entirel}' from the pancreas and 
lias no relationship with the bile duct that 
IS seen in tins section 

Lit'cr — In the liver, there are sci^eral cir- 
cumscribed areas consisting of cells of mod- 
erate size that ha^ e an acidophilic staining 
cytoplasm, w'liich m most instances do not 
ha^e a definite outline, containing round 
and oval, mostly dark staining pcnpherally 
placed nuclei However, a few of the nu- 
clei are vesicular For the most part, the 
cells are packed in groups, wath no definite 
arrangement except in several areas m 
W’liich the cells radiate around delicate con- 
nective tissue cords in which there is usually 
a small blood vessel There are a moderate 
number of mitotic figures One large area 
of the tumor tissue consists of a homo- 
geneous dark aadophihc matenal, m w^hich 
are seen a moderate number of dark stain- 
ing and pyknotic nuclei The surrounding 
liver tissue is compressed, and the sinusoids 
arc filled ivith red blood cells 

Lymph Node at Head of Pancreas — This 
section consists of areas composed of dense 
bands of connective tissue, between w’hich 
are groups of tumor cells similar to those 
described under "Liver” and areas in which 
there are mostly tumor cells with little con- 
nective tissue showang In one large area, 
the conneetive tissue divides the tumor 
tissue into small cords and groups of cells 
The adjacent portion of pancreatic tissue is 
similar to that already described, except 
that several of the islets show a slight 
amount of hyalinization 

Pancreas — One section of the pancreas 
shows an increase in both mter- and intra- 
lobular connective tissue In the inter- 
lobular connective tissue septa, there is a 
slight mcrease m lymphocytes and large 
mononuclear cells The other section o 
the pancreas, taken against the base ° ® 

ulcer, consists of a thick layer of connec ve 


tissue in which are a few lymphocytes and 
large mononuclear cells The rest of the 
section IS composed of pancreatic tissue m 
which there is an mcrease m fibrous con- 
ncctn'e tissue 

DISCUSSION 

This case is of unusual interest because 
of the folloiving 

(1) Ranty of duodenal caremoma 

(2) Its independent association with a 
duodenal ulcer 

(3) The fact that both lesions are clearly 
demonstrable m the roentgenograms 

(4) Patient died from internal hemor- 
rhage — an erosion of a blood i essel 
within the duodenal ulcer 

(}) There were no signs present of intes- 
tinal obstruction 

(b) Patient was 34 years old (Average 
age of cases previously reported is 
between 60 and 70 years ) 

(7) Metastasis was present to adjacent 
IjTnph nodes and hver (Bnll (2) 
states that metastasis even to the 
contiguous lumph nodes is not com- 
mon ) 

(S) Patient was not jaundiced (Eger 
states (S) that m cases of caremoma 
of ampuUary portion of duodenum, 
jaundice generally appears early ) 

ESSENTIALS FOR THE PRE-OPERATIVE DIAG- 
NOSIS OF SMALL INTESTINAL NEOPLASM 

As a result of this general survey, we 
should be impressed with the folloivmg im- 
portant facts as to one’s abihty to diagnose 
pnmary neoplasm of the small mtestine 
(1) The roentgenologic study, if properly 
petfonned, is the strongest hnk m the diam 
of our diagnostic methods The roent- 
genologist who follows the orthodox routme 
examination of the gastro-mtestinal tract 
by studying the full stomach and then per- 
mitting the long mterval of six hours to go 
by before doing the second examination, is 
sadly neglectmg the mvestigation of two- 
thu-ds of the entire alimentary tract To 
him, the small mtestme is the "sdent” or 
“blmd” area Abnormahties in the small 
mtestmal pattern are best seen from the 
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and after the dose 

Dc = Dlkikikt ki + k«k3 ki + 

hiki ki -\- + fej} (3) 

This IS a perfectly general expression for 
the cumulative dose We have put no 
speaal conditions on the k's except that 
they be greater than zero and less than 
one tATLen kj is equal to umty, it means 
that the tissue is unable to overcome 
radiation effects It is conceivable that 
the first few ^’s might be equal to zero, if 
the dose D is very weak The radiation 
effects are so small that the effects of the 
first few doses are completel}'’ washed 
away m the mtemml between doses It 
must be emphasized, however, that each 
set of k’s depends on the size of D and the 
lengtli of the intenml between doses In 
other words, each scheme of admmistermg 
dosage ivill elicit a different reacbon from 
the tissue The ^’s are a function of D 
and of the time mterv^al T We may write 
tlie functional relationship as 

hhh k, = m T) (4) 


In order to discuss the imnation of the 
^’s, it mil be necessar}'- to make certain 
assumptions about the power of recovery 
of tissue The power of recover)" will be 
dependent on the fraction of the total 
number of cells that are alive There may 
be a complicated relation between this 
fraction of hve cells and the recover)" 
factor For simplicity of calculation we 
shall assume m this discussion that the 
pow"er of recover)" is directly proportional 
to the fraction of the h^ e cells in a tissue 
If R IS the coefficient of recover)", and 5 
IS tlic number of hve cells out of a total of 
N cells, w"c ha^ e 


where c is a proportionality constant 
The fraction of dose remaining m the tissue 
w ill be 


k = 


I - R = I - 


S 


( 6 ) 


Thus when 5 = 0, ^ = 1, and all of the 


energ)" of the dose, D, remams m the tissue 
When S = N, that is, when aU cells are 
alive, k = I — c, and the power of re- 
covery IS at a maximum 

We need not, however, think m terms 
of the hve cells We may use the fraction 
of cells which have not yet been “hit” by 
11 photons In order to calculate the 
fraction S/N we may utihze the statistical 
methods developed by Blau and Alten- 
burger (6) and by Crowther (5) Suppose 
an ideahzed slice of tissue is irradiated by 
a beam of photons incident perpendicu- 
larly on the plane of the tissue Consider- 
ing the cells as mdependent individuals, 
the number of cells not yet hit by v photons 
will be, according to Crowther, 

^ (7) 

where X is the probability of a hit for umt 
dose, and q is the dose, which may be 
written m terms of beam intensity, I, and 
time, /, as g = It Since tissue is, by 
definition, a more or less homogeneous 
aggregate of cells, we may think of an 
average number of hits, //, required to 
damage a cell If such an average for a 
given tissue is possible, Equation (7) is 
modified accordmg to Zuppinger (and 
Meissner) (S) as 


S = -f Xg(l -f h) + 




21 


+ 


(xg)= 


'+T- + 


21^37^ j 


(S) 


an expression w"hich has been discussed by 
Braun and Holthusen (7) Equation (7) 
has received ample verification by the 
experiments of Packard (9) on Drosophila 
Braun and Holthusen’s w"ork on 
Ascaris eggs (7), Zuppmger’s work on 
eggs (S) Canti and Spear (10) 
give cmw es for the decrease of the number 
of mitotic figures m tissue culture in vitro 
after irradiation with gamma ra)s, which 
ha\e tlie general shape of the cun"e S/N 
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ABSTRACT 

It IS assumed that the recover) factor is some 
function of the fraction of the total number of 
cells which are undamaged by « quantum 
“hits” /?/(5/A0 Tlic fraction S/N is as- 
sumed to be gi\cn bj the probabilit) distribu- 
tion cvprossion 


S 

N 


c-'i'i / 1 ^ + 

1 ~ 1 1 ~ 2' ^ 


(MV , (Xg)^ 

3 ! 41 


(Xg)"-' 1 

(it - 1)1 f 


uhicli has been tested b} cKtensne experiments 
on \ anous biological objects The fraction 
S/’A^ IS determined after each dose in the pro- 
tracted dose technic, and the reco\cn factor 
calculated on the simple assumption that it is 
directly proportional to S/A'" Cumulatnc 
dose curves are given 


aN tissue IS subjected to a senes 
f doses of radiation given at 
igular intervals, it is frcqucntl)’’ 
desirable for the radiologist to know how' 
much dose has accumulated after a given 
time Thus Reinhard and Goltz (1) have 
given values of the cumulative dose for 
different increments of dosage utilizing a 
recov'er)' factor of S per cent per day, as 
determined by Stenstrom and Alattick (2) 
for \-rays of 0 16 A effective vvavm lengdJi 
Hoffman and Reinhard (3) have giv'^en 
methods of calculating cumulative dose in 
the protracted method of radiation ov'^er 
long penods of time These workers, how- 
ever, assumed that the recov'ery factor 
remamed constant over the time of treat- 
ment 

Now, it IS not unreasonable to suppose if 
a tissue IS exposed to repeated assaults such 
as it receives m the protracted dosage 
techmes, with the treatment extended over 
a long period of time, that its power of 
recov^ery will be dmiimshed until ev^entu- 



ally its constituent cells are powerless to 
overcome any radiation effects When a 
cell is dead, the cumulativ'e dose is equal 
to the total dose administered, m other 
words, we are putting radiant energj’^ into 
an inert physico-chemical system 

As has been suggested by Holthusen (4), 
the process of recover)’- from radiation 
effects consists of two possible processes 
in the first, the photo-chemical products 
formed are turned into their ongmal com- 
pounds by a rev’^ersible chemical reaction, 
in the second, the photo-chemical products 
are removed from the tissue bj'- mechanical 
means, presumably diffusion One may 
tliink of this process of recov^ery from 
radiation effects as a “washmg away” of 
the undesirable photo-chemical products 
For tlie sake of generaht), it should be 
added tliat by photo-chemical products 
we moan any type of molecule which has 
been put into an energ)' state other than 
that which it would have m the undis- 
turbed tissue This would mclude mole- 
cules, electrons of which are vubratmg m 
higher energ)^ states, or constituent atoms 
of which are m other than normal energy 
states, or those that have lost a photo- 
electron, etc 

We will now calculate the cumulative 
dose, A, for the general case Suppose 
that the increment of dose is D and that 
it is administered at regular intervals m 
time The fraction of the dose remaining 
m the tissue after the first interval will be 
kiD, where 0 <^i < 1 The second dose 
IS administered, and after the second 
mtervml the remaining dose is 

Dc = {Bki -h Bjk: 0< 1 (1) 

After the third mterval we get 

Z?. = {[Bit -h + Dh = Dkik-ks 

-h hki -f Aj) 
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damaged after successive doses In the 
first approximation we make the follomng 
assumptions 

(1) The cells are not dividmg rapidly 
This assumption is consistent -with the 
hypothesis that N remains constant 


(3) A fraction of the cells damaged will 
recover m the interval between doses 
Thus if d cells are damaged, then 
cells wiU recover, where 0 < jS < 1 The 
fraction d ivill, of course, depend on the 
dose D and on the time mtetxml T It 





(2) 1 he probabihl-v , X, of a cell being 

hit by unit dose is constant tlironghout the 
expenment Ihis is possible since N 
remains constant and the geometry of the 
tissue remains unchanged 


may varj hnearh or exponentially mth 

Counting the “undamaged” cells, we get 
lor the number of Uiem after the first dose 
5, = N<i,{n) 
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plotted from Equation (7) According to 
Crowther, the number of cells damaged by 
n hits m a dose q is 

^ (g) 

For convemence we will write Equations 
(7) and (8) as 

S = N4>{n) and d = Na{n), 
respectively It may be assumed that the 


sum of the fraction of undamaged cells 
plus the fraction of damaged cells is umty 
This places a unique condition on n 
Theoretically it would be impossible to 
write 

d , S — 1 


N^N 


+ a(«) = 1 


Yet for our purposes this condition wall 
suffice m a first approximation We may 
now calculate the number of cells im- 
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expenments of Braun and Holthusen (7) 
on Ascans eggs seem to mdicate that the 
magmtude of the quantmn has no influ- 
ence on the rate of mortahty They em- 
ployed radiations m the range of wave 
lengths from ultra-nolet to x-rays of 
162 kv , 1 mm Cu half value The theo- 


and, consequently, the recovery factor 
may vary hnearly (approximately) for high 
values of /3. and pronouncedly exponen- 
tially for small values of /3 This suggests 
a possible means of calculatmg the k’s m 
Equations (1), (2), and (3) Figure 4 gives 
a comparison of the funcbon y = a" with 



retical calculations of hlayneord (12), 
lioueicr indicate tliat an effect due to 
quantum magnitude is to be expeeted 
Figure 3 shows that the fraction 5/A 


S/N The latter has been multiphed by 
tw o for convemence of comparison 
Assuming an exponential variation of 
the recox en factor, we mil now calculate 


702 


RADIOLOGY 


and after tJie second dose 

(p = (1 - /3) and co = 1 — a{n)p) 

Si = [A^ — di ^di](f)(n) = [A’’ — rfip](/>(«) 

= (A’' — Na{v)p\4>{it) = Nw4>{ii) 
where di is the number of cells killed by 


against q for various values of n and it 
gives Galton’s famous ogival curves as 
shoivn in Figure 1 If n is large, there are 
few^ damaged cells for a small dose If n 
is small, damage sets m very soon after 
exposure to radiation In Figure 2 are 



the first dose and 0di is the number that 
recovered m tlie interv al between the first 
and second doses For the number of 
cells undamaged after subsequent mterimls 
w’e have letting 0(») = <i> and a(j/) = a, 

Si= {A'’ — £?; + pdi]4> = {A'" — Nap — Npa(,i]d) 


Si = {N-dj-i]d> = |a^- Nap ^ 
or 

^ U = (1 - apy- 

N \ ^ 1 - f 

(for j doses, j = an integer) (10) 

The function S/N = <f>00 has been 
discussed from the mathematical point of 
view by Condon and Temll (15), it can 
be evaluated .able, 
eamma function (H) 


shoivn values and the general trend of 
S/A^ for vanous values of <^(n), the frac- 
tion of undamaged cells, and /3. the frac- 
tion of cells that recover m the interval 
The dotted hnes indicate the probable 
course of S/N, while the solid line mdi- 
cates the apparent coiuse as determmed 
just after each mcrement of dose is ad- 
mimstered Figure 3 is a composite of 
Figures 1 and 2, and is an attempt to show 
the course of S/jN beginnmg with the 
first dose 

Inspection of Figure 3 shows how widely 
the reaction of our idealized tissue may 
vary according to the different modes of 
irradiation it imdergoes The value of 
the function <?i(w) is determmed by the 
magmtude of the dose q it is also deter- 
mmed by n, which m turn would be a 
function of the quantum magmtude hv, 
where h is Planck’s constant and v is the 
of the incident radiation The 
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R = c{S/N), c may be termed the recovery 
factor when S/N = 1, or the power of 
perfectly intact tissue to wash away the 
effects of radiation R may be measured 
in roentgens per umt time It is evident 
that c will vary with the rate of absorption 
of energy m the tissue Once c is deter- 


5-c assumes a value mtermediate between 
8 and 70 per cent, namely, 40 per cent for 
the factor m the first mterval The circles 
m each diagram mdicate approximately 
where the ratio S/N becomes zero, that is, 
the point at which all cells are damaged 
by n hits Beyond this pomt the cumu- 



mmed, Ci can be obtained from the relation- 
ship Cl = 1 — c 

Figures 5, a, b, and c, show the course 
of the cumulative dose, for an incre- 
mental dose of jD = 100 units Figure 5-a 
assumes that the recover)’- factor for the 
first mterv’al is S per cent as used by 
Remhard and Goltz (1), or that 02 per 
cent of tlie first dose remains in the tissue 
after tlie first mteri’al This initial value 
is tlien varied exponentially according to 
tlie equation k = 0 02e^‘ where j = 1,2, 
3, j, and T has values such that = 
1 01, N = I 03, = 1 05 etc 

These cur\’cs show the cumulative dose 
just before each increment is gl^en Fig- 
ure 5-6 assumes an imtial recover) factor 
of 70 per cent as suggested by the work of 
Duffy, Ameson, and Yoke (13), who found 
thatj;kin rccoaers 00 per cent in 24 hours 
and 70 per cent m -IS hours for \-radiation 
of 0 10 A effective waac lengtli Figure 


lative dose is merely the total dose since 
the tissue is no longer able to recover from 
radiation effects 


j uj fl Illta U.uct> 

not necessanly mean that the cells are 
dead or have actually suffered mechamcal 
damage To use the apt w'ord first sug- 
gested by Crowther, the cells are in differ- 
ent “states ” And the fraction S/N may 
be taken as an index of the state m which 
our idealized tissue is after the irradiation 
The existence of such states is indicated 
roughly by Flaskamp (14), who gives a 
graph indicating reversible and nreversible 
states in terms of the skin erjdhemal dose 
there exist certain critical doses, which if 
exceeded, put the skin in an irreversible 
state which leads to permanent mjuiw- 
Croirther found that the organism, Co/- 
pidium colpoda, was able to recover from 
roentgen radiation m three hours on the 
axcrage for moderate doses, but that if a 
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the cumulative dose which was given by 

~ X, -f- X^ki ki 

+ kiki h + + A,! 

Since jI’ = 1 — c(S/N), we have for un- 
damaged tissue S/N — 1 and 

^0 = / _ c = c, (12) 


cording to the usual processes of summa' 
tion we get 

Xi = T[j +^{j ~ l)] = [;• -f- 

and 



If S/N decreases exponentially, tlien k in- 
creases exponentially, and we imte 


ka = = cic®’' 

ki — CiC’’, h, = CiC"^ 

ki — 


Note that m order for these factors to have 
any physical significance, they must fulfill 
the condition that C\C'^^ 1 The expres- 
sion for the cumulative dose becomes, on 
letting X — 1, 2, 3, , ? » take on integer 

values 


Dc 




-f- CiC- 


The exponents of e are sums of arithmetic 
progressions, while the senes in the paren- 
theses IS a geometncal progression Ac- 


j c(e I -f + cye^'^l 

The parenthesis can be shown to be equal 
to 

c^e^T _ cp + 1 gir i - (ae ^y 

1 - 1 - 


whence 


D, = Dcie'^ 


1 - (ng")- 

1 — CiC’’ 


( 13 ) 


The constant Ci can best be interpreted 
from a consideration of the following 
idealized expenment tissue is exposed to 
radiation of such low mtensity that the 
photo-chemical products are removed from 
the tissue by the normal processes of 
elunmation rapidly enough to prevent 
then- interfering with the hfe processes of 
the cells Smce ^ = 1 — c(S/N), or 
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certain value were exceeded the organism 
went gradually to a premature death 
The cun^es of Figures 5, a, b, and c, were 
calculated for 100 units of incremental dose 
for convenience of presentation The cu- 
mulative dose for an}-- increment can be 
obtained by multiplying the ordinatesof tlie 
100 unit curv'es by the proper multiple of 
100 Thus for 500 units incremental dose, 
tlie ordinates of tlie 100 unit cutx^cs are 
multiplied by 5 But, since the dose is 
larger, the dotted lines vhich give the 
points at whicli S/N ~ 0 mil be changed 
That the point at nhicli 5/iY = 0 vanes 
with the dose and recoi'cn'' factor is slionn 
by a companson of Figures 5-a and o-b 
The slope of the dotted line is much steeper 
in tlie former A noteworthy feature of 
Figure o-b is that the dotted line is almost 


general we should ivnte i? = f(S/N) R 
may actually be proportional to some 
power of S/N, or may vary exponentially 
with S/N We have taken the direct 
proportionality for sunphaty of demon- 
stration, hoping that the theory rather 
than any specific values may be of some 
interest Moreover, we have not yet es- 
tablished a relationship between the ratio 
S/ N and a standard biologic reaction, such 
as, for example, the skm erythema Ex- 
penmental and clmical data will have to 
determine the nature of the relationship 
R = fiS/N) 

Equation (7) gives the number of cells 
tliat have not yet been hit n times, it is 
derived on the basis that the N cells are 
independent of one another Yet it is 
knorni that the cells of a tissue are not 


straight {D( ~ 144), indicating that the 
same cumulative dose is required to pro- 
duce the same biologic efTect, but that 
tlie effect is attained after different times 
according as the rcco^cr)'■ factor vanes 
WTicn the recovery factor vanes according 
to tlie equation A = 0 297c'^ivhcrc J = 1, 2, 
3, j, the cumulative dose never crosses 
the line where S/N — Q This would corre- 
spond to an irradiation w hich did not pro- 
duce the biologic effect defined by 5/ iV = 0 
In the foregoing calculations we have 
dealt with an idealized laj er of tissue one 
cell tliick In practical cases one deals 
mth three dimensional masses of tissue 
The dose, g, for the different layers of 
tissue will be different on account of ab- 


sorption of the radiation Assuming the 
simple exponential law for the decrease 
of intensity with depth with appropriate 


scattering correction, and assuming a 
vanable sensitivity throughout the volume 
of the tissue, it becomes a matter of inte- 
gration over the volume to find the number 
of cells damaged by a given dose at the 
surface Such mtegrations could be sim- 
plified by carrymg them out over simple 
geometneal shapes such as the sphere, 
pyramid, cyhnder, and pnsm 

We have assumed that the recovery fac- 
tor is directly proportional to 
of the cells damaged, R - c(S/N) 


independent of one another An added 
refinement in calculations with an equa- 
tion of this type would consist m the use 
of the concept of “virtual hits ” A given 
cell is affected by the actual hits on the other 
cells These inrtual hits would not neces- 
sarily have an immediate effect, but would 
exert their influence after a tune mterval 
depending on how quickly the disturbance 
IS propagated through the tissue The exist- 
ence of these virtual effects would be taken 
care of by assuming a different value of n 
for each dose throughout the treatment 
If S, denotes the number of cells un- 
damaged after the f'' dose, and 4>,{n) 
denotes the probabihty distribution func- 
tion which takes mto account the virtual 
hits as well as the actual hits per cell, and 
d, and d, are the fraction of the cells 
recovering m the mterval and the 
number that are damaged by the dose, 
respectively, our equations for the number 
of undamaged cells after each dose become 

= N4-i{n) 

S. = {N - di-h l3idi\Mn) 

= (iV - if. -f 

Sj = {N - dj-i -h fij-i 

Calculations based on the method of vary- 
mg « have yet to be made 
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the area for which he asked ] All of these 
can quahfy as experts, and mil, I know, be 
glad and mlhng to testify that the treat- 
ment as indicated to me was consenmtive, 
well withm safe hmits, etc 

“That Dr K T , of B , was bom m 

1S99, graduated from Medical College 

m 1921, was licensed to practice in M 

m 1921, poses as a dermatologist and is so 
hsted in the A M A Directory He is a 
Fellow of the American Medical Assoaa- 
tion and his address is I know nothing 
about him, but if you want me to, I can 
find out something from our Counsellor for 

M You might wnte him yourself, 

sendmg a postage paid envelope 
“Now as regards idiosyncrasy There 
are quite a number of decisions from high 
courts upon it Among some of these are 
those listed m MacKee’s book, page 1267 of 
the second edition You should have this 
book 

“I will be glad if what I have wntten is 
of some help to you, and if I can help 
further, be free to call upon me, but please 
pay the postage fully I had to pay postage 
due on your last one ” 

I heard no more about this case until I 
recently wrote to ask about the outcome, 
and received the following 
“The case came to tnal and a judgment 
was rendered for the plaintiff, based en- 
brely on the judge’s impression that a defi- 
nite warning of possible danger should have 
been given to the patient This judgment 
was appealed and here an interesting ina- 
dent took place, namely, that the court 
stenographer died before the notes were 
transenbed The appeal judges, therefore, 
gave as their opinion that a new tnal was 
the fairest m this particular case 
“At the new tnal, before another judge, 
the same vntnesses and evidence, the case 
vas dismissed, the judge basing his opinion 
on the following fact — that the claim was 
outlawed by the loeal statute of limita- 
tions However, he w'ent fully into every 
claim of negligence and gaie the defen- 
dant *a clean bill of health’ on ever)’^ point, 
'' ith the added nder that the plaintiff and 
ficr w itnesscs show ed a w oeful lack of \ e- 


racity m both their claims and endence 

“Dr T , of B , did testify, but his 

evidence was rather shaken and discounted 
by other evidence in rebuttal by my wit- 
nesses, particularly re his quahfications , as 
it turned out that he was a graduate of a 
very poor school and his other qualifica- 
tions were of like character 

“We did not use any of the witnesses 
recommended by you On the other hand, 
one of my competitors here was one of my 

best witnesses Dr P , of M , was 

my other radiological expert witness 

“The case was reviewed m the March, 
1935, issue of the Canadian Medical Jour- 
nal, page 329, the synopsis bemg made by 
a lawyer for the Canadian Medical Jour- 
nal ’’ 

Malpractice smts are not nearly so fre- 
quent in Canada as they are in the United 
States, and our Canadian brethren are to 
be congratulated upon winmng this one, as 
one such case lost would be a signal to the 
legal profession that there was a likelihood 
of more of the same sort to be won One 
such case defeated is better than any num- 
ber settled either out of court or tned and 
lost 

NOT NECESSARY TO INTRODUCE ROENT- 
GENOGRAMS^ 

A radiologist in the Southwest wrote me 
“Some time during the past few months, I 
recall seeing a court ruling, in which it held 
that it IS not necessary to introduce radio- 
graphs, but the roentgenologist’s expert 
testimony is sufficient I have an occasion 
to request that ruling through my attorney 
in a case in which I expect to appear very 
soon and want to give him the reference, 
but have not located it Knowing your 
special interest m the medico-legal aspects 
of radlolog>^ I w^onder if you recall the 
ruling, and if you can tell me where it can 
be found ’’ 

I replied as follows “Repljnng to yours 
of the 24th, wall say that I do not remember 
having seen the recent case decision you 
mention, but having a nearly completed 
paper on this and allied subjects' on my 
desk, I can easily giie you seicral refer- 
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Bv I S TROSTLER, EACR, FACP, Chicago 


A CtVNADIAN (PRURITUS) SUIT 

///k RADIOLOGIST in eastern Canada 
wotc me, “May I presume on jour 
' good nature m stating a case and 
asking advice^ 

“I am threatened nith a suit as a result of 
a burn The patient had pruritus and was 
given a dosage which appears all nght, viz 
“March 1, 3 ma , 3 inch spark gap 

(kiloiolt measurement), 10 inch distance, 
no filter, for five minutes’ time 

“March 21, in IS days, she had another 
treatment for two minutes with llie same 
factors 

“April 13, 21 dajs later, I saw her and 
described m my notes an erj’thema which 
I tliought w as satisfactorj'- 

“July 2, 3 montlis later, another physi- 
cian saw' her w ith anulceron theleftbuttock 
"Sept 2, 1012, to-day, several physicians 
(my fnends) state that the healed appear- 
ance of tlic region about the anus is that of 
an \-ray bum 

“The tiling that suggests itself to me is 
that she received some further \-ray treat- 
ment elsewhere , but that is only conjecture 
and incapable of proof by me 

“Would it be too much trouble for you to 
suggest possible lines of defense ? 

“Could you give me your opimon on the 
question of idiosyncrasy^ And quote me 
authorities? 

“Could you suggest any especial medical 
\-ray authonties in the eastern Umted 
States, who might be wilhng to appear as 
expert witnesses? I feel sure that I would 
have the absolute support from Canadian 
x-ray men The opposition is getting a Dr 

K T , from Boston 

“The mam reason I am writing you is 
that I know of your great interest m the 
medico-legal end of our specialty, and 
again, in Canada there is very httle prece- 


dent, either legal or medical, upon which 
w'C can call 

"Thanking you, Doctor, in anticipa- 
tion," etc 

I replied “Replying to yours of recent 
date, will say that if your laws regardmg 
medical malpractice are at all like ours, you 
should have httle or no difficult)' m gettmg 
a non-suit, and the case taken from the 
jury by the presiding judge, because you 
can immediately show that your treatment 
was not m any sense or possible way mal- 
practice or wTong m any way 

“If you have ‘X-Rays and Radium m the 
Treatment of Diseases of the Skin,” by 
George M MacKee, second edition, 1927, 
and will refer to page 259, you w'lll find a 
table of dosage for 3 inch spark gap tech- 
nic for S, 10, and 12 inches and for 2 and 3 
milhamperes 

“The technic you used — 10 inch dis- 
tance, 3 inch s g , 3 ma , for 5 mmutes — 
will produce just short of 43 per cent of an 
BSD, while j'our second apphcation ad- 
mimstered IS days later, of 2 imnutes at the 
same technic, wnll produce exactly 17 per 
cent of an E S D , or a total of just short of 
60 per cent of an E S D over a penod of 18 
days If that produced even an erythema, 
either your measurements are wrong or the 
patient had a marked idiosyncrasy 

“I do not know how your laws are, but 
if there is an opportunity to mtroduce 
MacKee’s book m evidence, and I know 
how I could do that, that table, even if they 
do not allow the mtroduction of books, 
there should be no trouble m gettmg a di- 
rected verdict, even if the case was allowed 
to go to the jury 

“You ask me for the names of competent 
experts m New England The nearest one 
IS a woman physiaan, whom I am sure can 
put it over for you [Here I cited the 
names and addresses of six physiaans m 
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me to give my opimon upon, when you say 
‘testimony quoted by attorneys from the 
author, was ruled out,’ etc 

“If you mean the reading of medical 
books to the jury, as endence for the pur- 
pose of mfluenang that jury, I would say 
tliat there are plenty of references to indi- 
cate that ‘the contents of scientific books 
cannot be read to a jury- for the purpose of 
estabhshmg tlie facts or establishing the 
deductions stated in them ' (See references 
at end hereof ) 

“Another aspect of this situation is that, 
‘It is well estabhshed (accordmg to several 
New York State high courts), that a party 
calling an expert witness cannot read from 
medical works on inductive saence and ask 
his expert if he agrees ivith the statement of 
the author, or if it accords ivith his experi- 
ence ’ (See references 6 and 7 ) 

“But to all this, there are notable excep- 
bons and by very good and highly respected 
(itdhontics (See references 3 and 4 ) 

“On the other hand, when it comes to 
'cross-exaxmnation, an entirely different 
rule applies Dunng cross-exaimnation, 
the qualification of an expert witness may 
bo established ‘in any way which iwll en- 
able the JUT}'", who are to pass upon the 
Height to be given to lus testimony, to 
judge intelhgently about it ’ (See refer- 
ence 1 ) It IS permitted and considered 
permissible in some States m this country 
to call the attention of expert ivitnesses, 
during cross-exaimnation, to medical books 
and to ask tliem if they agree inth the 
authors This is, of course, not done for 
the purpose of trjnng to make the contents 
of the books into endence but is usualty 
done for the purpose of belittling the wit- 
ness and of minimizing or reducing the 
"eight of his testiraon) The degree and 
extent to which attorneys may go in such 
ijnestioning depend much (if not entirely) 
npon the presiding mdge 

1 note what xoii sax about mx feeble 
enorts to bnng medico-legal information to 

’c readers of RivmoLOGX I haxe had 
n’anj coniphmentarx letters about it and 

now mx efforts arc appreciated VCe do 


not knoxv enough about this important 
subject 

“YTiile on the subject of the introduc- 
tion of medical books and questiomng ex- 
pert witnesses, in cross-exairunation, to be- 
little and reduce the weight of their testi- 
mony, I am renunded of an instance m 
which this xvas bemg ‘worked’ on me 
YTule holding a big, formidable looking 
book in his hand, a very prominent attor- 
ne}'^ asked me if I agreed xvith what the 
author said about the subject of my testi- 
mony Bemg on my guard against some 
tnck or subterfuge, I said I was unable to 
state, until I saw the book more closely 
The lawy’^er pompously handed me the 
book, and, upon opening it at the title page, 
I discox’ered that it was more than twenty 
years old Handing the book back to the 
attorney, I said that practically no medical 
book as old as the one he had in his hand 
was considered to be worth the paper it 
xvas pnnted upon He humedly laid the 
book upon his table and started another 
Ime of questiomng In re-direct exanuna- 
tion, I w'as asked about how old the book 
just mentioned was, and when I said more 
than twenty years, I could see by the ex- 
pression on the faces of the jury that my 
testimony ‘went over’ mth them I gax^e 
out the impression that the big attorney 
was tr)ung to trap me and that I not only 
could not be trapped, but trapped him 
Junes enjoy such things as xvell as any, if 
they have the I Q to appreciate them 

“If this is not the information you want, 
make it just a little clearer and I wnll see if 
I can furnish it ’’ 

A CHICAGOAN’S ACNE CASE 

The attomex'^ for an insurance company 
sent a young woman to see me, xvhose at- 
tome) had threatened suit against a ) oimg 
Chicago physician for malpractice m the 
application of the roentgen rajs m the 
treatment of acne on her face 

The claimant had had acne for about fi\ e 
x^cars and had receix^ed twelxe apphcations 
of the x-raj s the first four w ere 3 minutes, 
at 15 inches F S D , and the last eight were 
12 minutes xnth the tube at 10 inches 



ences which I am sure will sers’^e to put you 
in the position you apparently desire to be 

“Interpretation of a roentgenogram 
which was lost and, of course, not in evi- 
dence, was admitted m Speilmeyer i;^ 
Hiertz Metal Co , 272 S W R , 1068 

“A similar decision uas rendered in a 
case in which tlic witness was a chiroprac- 
tor, in Bachman Quincy and K C Ry 
Co , 274 S W R , 7G1 (a Missouri case) 

“Quinn aj Flcsher, 102 S E R , 300, and 
Manon vs Coon Construction Co , 110 
N E R , 444, also point that way The 
last-named case is a ^er}*^ important one 
and well wortli reading 

“On ‘the other side of the fence,’ Lefe- 
bure vs Western Coal & Mining Co , 285 
Pac R , 450, specifically states that ‘An ex- 
pert witness may not testify as to what a 
roentgenogram shows, uhen the same is 
obtainable and not in e\adence ’ This is 
an interesting case 

“If your attorney or you come upon tlie 
case you had in mind when you v rote me, 
or any others along the same hue, I w ish tliat 
you would give me the citations for my 
files I am ver} much interested m that 
particular subject ’’ 

Although the above letter was written 
nearly tw o years ago, I liaA'c not had a line 
from my Soutliw estem fnend Like many 
others, perhaps he is too busy to wnte, 
except ivhen he rcants sometlnng I some- 
bmes w'onder w^hether it is w'orth w'hile for 
a fellow' to acquire a reputation on some 
subject I am asked questions like the 
foregoing, from four to six times ever}' 
month, and the time spent in digging out 
the answers amounts up considerably If 
the ones benefited would even as much as 
thank me for what I do, I would not care, 
but some of them seem to think that it is 
my duty to do these things Perhaps it is, 
but Well, anyway, I suppose I will keep 

on doing it as long as I live I have alw'ays 
been a sort of “ask George’ ‘sort of fellow, and 
probably would miss it if I was not asked 


> The Legal Aspects of the Identification and Inter- 
pretation of Roentgenograms I S 32 

Jour Roentgenol and Rad Ther November 1934 32 
680-693 Reprmts furnished at 12 cents each 


A SUIT INAtOLVING A RADIUM TREATMENT 

Ten years ago I was consulted relative to 
the defense of a malpractice smt, wherein 
an Illinois physician m treating a pig- 
mented hair)' nevus on the elbow of a 
three-year-old child, apphed 115 milh- 
grams of radium screened with 1 mm of 
silver(?), 1 mm of copper, 2 mm of rubber 
and five or six thicknesses of gauze for two 
hours (230 milligram-hours), accordmg to 
the records of the defendant physician 

It was alleged that a violent reaction 
followed, w'lth a marked arthntic mvolve- 
ment of the child’s elbow and considerable 
permanent disability and deformity as the 
end-result 

I admsed stalling the tnal along as long 
as possible, by means of the vanous meth- 
ods so well knowin to the legal profession, 
W'lth the idea that if any mjury had been 
done, the natural recovery of tissue and 
particularly m jomts m children, would at 
least minimize the degree of involvement, 
and thereby lessen the likelihood of large 
damages being assessed 

The parents of the child had brought 
suit for $25,000 After stalhng along for 
tw'o years, it appears that the defendant’s 
legal counsel were unable to secure any 
more continuances, and the suit finally 
settled for 85,000, which, as far as I could 
learn, was more than the real damages 
were worth, as I w'as mformed that the 
child’s elbow was coimng rapidly back to 
nearly — if not quite — normal 

READING OR QUOTING FROM MEDICAL BOOKS, 
AS TESTIMONY 

A far Western radiologist who had prac- 
tised m Chicago became involved m a suit 
wherein certain medical books were re- 
ferred to while he was on the witness stand 
He wrote asking me about “testimony 
quoted by attorneys from the author of 
books, which was ruled out by some Su- 
penor Court, as bemg hearsay testimony 
and not admissible ’’ 

I wrote him m part as follows “I am not 
sure that I understand exactly what you 
want to know, or, rather, what you want 
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showed the Doctor a letter which I had re- 
ceived from a radiologist, relative to a simi- 
lar case, from which I quote the following 
‘Mr came to me June 16, 1928, with a 
history of pruntus of five years’ standing 
I gave hun 75 kv , 1 5 imnutes, 5 ma , at 12 
inch distance and no filter This same dose 
wasrepeatedonthe23rdandon July 6th I 
usually treat these cases every week or ten 
days and continue the treatments several 
times after all the symptoms have disap- 
peared I felt at the time that I was treat- 
ing Mr that he should really have sev- 
eral more treatments, but he did not feel 
inclined to have them These cases are 
usually very stubborn,’ etc 
“After reading this letter the Doctor 
(plaintiff) asked that I give the same treat- 
ment to him Four such treatments were 
given in this senes and each time the Doc- 
tor came in, I called his attention to the 
reddened condition It is mterestmg to 
note that our stones do not agree relative to 
the time that this redness appeared I 
maintain that it was there before the last 
four treatments in 1929, while the Doctor 
insists that they did not know of its exis- 
tance until after the last four treatments 
were given He states that he visited Dr 
0 at that time and was informed that 
he had a telangiectasis caused by too much 
x-ray My recollection is that he visited 
Dr 0 after we had completed our 
treatments m 1924 

“All went quietly and we had dismissed 
the matter from our minds when, on Sept 
IS, 1931, the Doctor came to me, stating 
that he had to have something done and 
asking me to let bygones be bygones and 
that he was mlling to take the responsi- 
bility of future treatment, and to say that 
Dr 0 was mistaken in his diagnosis 
After giving two more treatments I 
again called the patient’s attention to the 
unsatisfactory' condition and suggested 
that he consult some specialist, as I was not 
satisfied about continuing to gi\ e him x-ray 
treatments He (plaintiff) suggested that 
lack of results was due to insufficient ex- 
posure, so we decided to extend the time in 
the last four treatments This was under 


protest by me, but insisted upon by the 
Doctor, and was supplemented by vanous 
medication, sitz baths, etc 

“It is hardly necessary for me to say that 
had I followed my better sense of judgment 
in this case instead of the Doctor’s orders, 
no treatments would have been given after 
the first eleven I might add that the same 
techmc as used m the last four treatments 
has been used on other cases with good re- 
sults and no ill effects, which, of course is 
not much consolation as far as the Doc- 
tor’s case is concerned 

“This IS a long story and I assure you 
that we are always glad to learn of a new 
and better techmc in connection with \-ray 
work ’’ 

I rephed immediately as follows “I am 
sorry to say that I most strenuously dis- 
approve of the treatment you admimstered 
and do not beheve that you wiU be able to 
find a roentgenologist of expenence and 
reputation, or one of any standmg m radiol- 
ogy at all, who will be willing to go on the 
witness stand and testify that it was good 
therapy, or properly admimstered x-ray 
treatment 

“Your repeated application of unfiltered 
radiation in this case is contrary to what I 
personally have for many years been harp- 
ing against, and while quite a number of 
dermatologists stiU apply a considerable 
number of unfiltered treatments, none of 
them would dare apply as much at each 
time as you did There is no question in 
my mmd but that you administered too 
much radiation dunng 1922 and 1924, and 
that, while the amount in 1929 and 1931 
were probably not enough to damage a nor- 
mal skin, it was probably enough to seri- 
ously injure the already insulted skin 

"So, reasoning from the above premises, 
as I see things, the only useful defense that 
you can have wall be that the patient, a 
graduate and licensed physician, presenbed 
the treatment, and all you did was to fill 
his prescription In other w'ords, the pa- 
tient, acting as his owm physician, assumed 
the relation of pnncipal and >ou assumed 
the position as his agent If that can be 
presented to the attorneys, or to the court 
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F S D , all unfiltered and little known of the 
^oltage or milhamperage The fee paid 
for the course was '^250 00 

I reported as follows ‘ ‘In rc L N 

vs Dr N T Pursuant to your in- 

structions, I have examined this prospec- 
tive plaintiff and hereby report 

'T find that there is at this time a condi- 
tion knou n as telangiectasis, accompanied 
inth beginning skin atrophy on both 
checks — involving the mesial areas of both 
cheeks, the upper hp, the lower hp, the 
lower edges of both nasal alai, the nasal sep- 
tum (externalH), and the antenor aspect of 
the chin There is also some considerable 
induration and irregular scamng m these 
areas, most of wdiicli arc on the chin, and 
cheeks The vcrmillion surfaces of both 
upper and lower lips are also miohed m 
this change 

“While some — an indctcnmnate part — 
of the roughness and induration m the in- 
\ol\cd areas may be due to the fore- 
running acne, for winch this girl was 
treated, there is absolutely no question that 
by far the greater portion of it was pro- 
duced by overdosage of the roentgen rays 
‘ The prognosis in this case is in m} 
opinion about as follow's The telangiec- 
tasis will become more marked and the skin 
atrophy, w'hicli is now only in the begin- 
ning, will progress and become more evi- 
dent in a year or tw'O There is definite 
danger that this girl may develop malignant 
disease in the involved area 

“She informed me that the last roentgen- 
ray treatment was administered m Septem- 
ber, 1931, and that she was not twenty-one 
years old until January 29, 1932, and I 
have no doubt that this is the truth In 
other words, she was a minor or legal in- 
fant until the last-named date (four months 
ago) This may have some beanng on 
your disposition of the case 

"There is no question but that the treat- 
ment admimstered to this patient was the 
grossest of error and that she has been irre- 
parably damaged Likewise, there is no 
question that her appearance at this time 
IS decidedly better than it mil be in a year 
or two from now 


I believe that I have given you the in- 
formation you asked for and mil need m 
disposing of this case If more is desned, 
or I can be of further serv'ice regarding 
same, command me ” 

The insurance company paid this patient 
^2,000 and, if I am any judge of the matter, 
will say that they got off cheaply The 
young Doctor was not paying the addi- 
tional fee rate for the use of the x-rays at 
that time I understand that he is not now 
treating by means of the x-rays His 
father, also a ph^ sician, sent me a patient 
for roentgen therapy about a year later 

A TnCHNICIAN TREATED A PmSICIAN’S 
PRURITUS 

A techmaan employed in an x-ray and 
clinical Laborator}' conducted by a physi- 
cian w as one of the co-defendants with his 
employer, because of his (the techmaan’s) 
x-ray treatment of a pruntus upon the per- 
son of another physician He WTote me 
“Pursuant to our conversation of January 
24, I am enclosing information relative to 
the x-ray dermatitis case m question To 
the best of my knowledge, conditions m 
this case are as follows 

“On October 26, 1923, the Doctor (plain- 
tiff) came to me requesting that I give bun 
the follow'ing exposure, 5 minutes, 5 mch 
spark gap, 5 ma , 12 mch target skm dis- 
tance and no filter This prescnption was 
carried out as carefully as I was able to 
measure same A total of eleven such 
treatments was given, as indicated on 
treatment slip (the ten applications were 
given in exactly eight months at about 
equally dimded intervals) 

“Dunng this senes of treatments no 
erythema was in endence although careful 
examination was made pnor to each treat- 
ment No treatments were given from 
June 25, 1924, until March 21, 1929, dunng 
ivluch time frequent local drug medication 
was used by the Doctor "WTien he returned 
for treatment on the last-named date, I 
called his attention to a marked redness 
about the anus, which appeared as though 
It had been severely scratched 

“Before resuming x-ray treatment, I 
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technician, to operate the same The 
physician has no knowledge whatsoever re- 
garding roentgentherapy and his brother — 
the technician — knows only how to throw 
the switches No records of voltage, tune, 
F S D , or milliamperage were kept and 
they knew nothing about filters — m fact, 
they had none In addition to their not 
having records, even the dates of the apph- 
cation of the radiation treatments were in- 
definite 

A large number of apphcations of unfil- 
tered radiation were apphed to the backs of 
both hands of the plaintiff, in the treatment 
of a chronic eczema, with the result that 
much damage was done 
I was consulted by another physician 
and the defendant’s attorney regarding my 
appearance as an expert witness and the 
planning of a defense, and apparently to 
their great surpnse, I declined to testify or 
offer them any plans leading toward a suc- 
cessful defense 

This was one of the worst instances of 
the misuse of the roentgen rays that I have 
ever seen, and I could not see my way clear 
to mix into it m any way It was one of the 
far too numerous reasons why many other- 
wise intelligent people fear to have \-ra 3 
therapy applied, when such therapy is 
needed and most apphcable for then- 
trouble 

Investigation proved to me that it was 
nierel} an example of cupidity on the part 
of the pair in\olved in the application of 
the treatment They had heard, or had 
been told by an apparatus salesman, that 
much mone} vas to be made by owning 
x-ray apparatus They had bought same 
and used it nliencx cr and vherever the op- 
portunity presented itself In fact, they 
made the opportunities 

Ihe ease was settled out of court for 
‘^4 000 , which was cheap enough, at that 
pnce 

another eczema (xvse 

Lc/cmalous skins appear to suffer more 
from roentgen ra\ injuries than do am 
others At least jour rclater hears about 
more such instances — wherein patients who 


have eczema have mj lines and the physi- 
cians who treat them get mto court be- 
cause of them — than of any other group of 
skm diseases 

Eczema is a very common skm disease, 
and it may be because of this and that our 
radiation therapy is known to be beneficial 
in eczema, which accounts for the number 
of cases of treatment of eczema that get 
into court 

In 1930 I received the followmg letter 
“I have been reading some of your articles 
on expert testimony and medico-legal cases 
from time to time, therefore I am vmting 
you regarding a suit which I have pending 
The case is one of alleged x-ray bum follow- 
ing a course of treatments given by me 
The secondary changes apparently did not 
develop until fully a year and a half follow- 
mg the last treatment and I have been ad- 
vised that keratoses ivith a few areas of 
malignant degeneration have developed 
over the area treated There is, however, 
another factor that entered into the case, 
namely, a self-admimstration of arsenic m 
the form of Fowler’s solution over a long 
penod ivithout my knowledge, so you see 
there is an opportumty for a difference in 
opinion and possibly expert testimony 

“Along about last January at one of our 
medical meetings at S C I heard 
a Dr P , of Chicago, give a talk on van- 
ous tj'pes of neuritis and one of the tj-pes 
wdiich he veiy carefully elucidated was that 
of arsemcal neuntis m the hands The 
claimant in my case claims loss of strength, 
etc , in the hands and fingers I ivrote Dr 
P some months ago relative to this 
matter and he answered me rather unsatis- 
factorily, although I believe he stated that 
most of such findings had been worked out 
by his associate 

“I am wondenng if you get a slant on my 
situation and if you w'ould care to w nte me 
w hat % ou think about it I maj also state 
that the M P Co walld^end, butit 
maj be that we should have some expert 
tcstimon} Anj thing lou write wall be 
appreciated bj me ’’ 

Ml rcpl) was as follows “ m reph, 
I w ill sae that w ithout more complete infor- 
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and jury, and the fact that a principal is 
alw ays responsible for the acts of his agent, 
you and your employer may be released from 
responsibility Personally I think that this 
can be done, fortunately for you and Dr G 

“While I have no right to scold you, 
much as I think you desen'^e it, I cannot 
help saying that m my opinion, j'-ou should 
never administer any treatment until some 
physician gives you a prescnption or for- 
mula for the case or patient to be treated 
If you do that, you wll be on the safe side, 
and whoever wntes the prescnption will be 
responsible ’’ 

I heard nothing further for nearly four 
years, when, upon inquny' from the em- 
ployer (physician defendant), he wrote 
“The suit )ou mention in winch a fellow 
ph\ sician w as suing me for damages for the 
small sura of '^50,000 was wnthdrawn by 
him The only agreement that I made was 
that I w ould not sue him for damages No 
money w'as paid As the case did not go to 
court, I could not tell you just exactly 
what the defense would have been but it 
would probably have been on the basis of 
master and sciw'ant — the patient in this 
case being the master and my technician 
the sen^ant, as you outlined Thanking 
you for your kindlj' interest and adince to 
my technician,” etc 

This suit W’as the third of a similar kind, 
in which a physician insisted upon having 
treatment which ultimately damaged and 
injured him, and w’herein I was able by the 
presentation of the pnncipal and agent de- 
fense, to secure the withdrawal of or pre- 
vent the filing of suits against the agent by 
the principal Admitting that this may not 
be a mce thing to do, we must also realize 
that malpractice smts are not mce, and, 
from my way of thinkmg, practically any 
means or method of defeating them is and 
should be considered justifiable I repeat, 
malpracltce smts are not nice, at any tune or 
in any sense, nor are they to be defeated by 
mceties They require hard-boiled tactics, 
and when one has been m the fight agamst 
them as long as has the writer, one cannot 
help becoming pretty obdurate and repel- 
lent regarding them 


rORTY-EIGHT UNFILTCRED ROENTGEN-RAY 
TREATMENTS 

A middle-aged man, complaimng of a 
chronic eczema on the backs of both his 
hands, received the following from a Chi- 
cago dermatologist according to the derma- 
tologist's records 7 treatments from a gas 
tube m 1Q19, S treatments in 1923, each 
of which was reckoned to be one-fourth 
skin unit according to the formula 
ma X min X S G 

— = dosage In 1924 the 

distance 

patient received 30 applications of one- 
fourth skin unit each and m 1925 three 
more of the same intensity All of these 
were unfiltcred 

A few months following the last apphea- 
tion (in 1025), this patient consulted a very 
prominent dermatologist, and was in- 
formed that he had received “\-ray bums ” 
Somewhat later he \nsited a well-known 
clinic, where again he was informed that he 
had “\-ray bums ” Shortly thereafter he 
brought suit agamst the dermatologist who 
had administered the treatment, and in 
1028 I W'as consulted relative to helping 
outline a defense and assisting m the tnal of 
the case 

After I had learned the particulars, as re- 
lated above, I informed all concerned m the 
affair that I could neither testify that the 
treatment was correct and proper, nor 
could I even suggest any adequate or useful 
defense for the case I told then that “it 
just ain't " 

The plaintiff’s attorneys were unable to 
induce any physicians to testify for them, 
but managed to induce an apparatus sales 
man from a neighboring State to testify 
They paid him SlOO for his services but he 
repented his action for a long time, and 
told me afterward that he would not do it 
again for ?10,000 

The tnal resulted m a verdict for the 
plaintiff, which was later settled for 83,000 

X-RAY THERAPY — AND HOWl 

In a recent smt for malpractice m Chi- 
cago, the physician defendant owned x-ray 
apparatus and employed his brother as 
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ULMONARY calcifications interested 
Aristotle Perliaps, previous to his 
time, and certainly smce his time, they 
have fascinated the nunds of generations of 
medical investigators (14, 11, 1, 18, 20, and 
12) Many of the notations have essentially 
been that of amazement Long before bio- 
chemical analyses came into usage, post- 
mortem observers marveled at man’s abil- 
ity to form stone in the soft tissues But 
even smce the advent of biochemistry, our 
insight into the processes by which cal- 
careous depositions occur has proven very 
limited In fact, our knowledge has prac- 
tically been restricted to mere considera- 
tions as to where these concretions are 
hkely to develop and, to some extent, 
when they are hkely to form The bio- 
genetic nature of their development is not 
known Wells tackled this problem (21) 
He differentiated the terms “calcification” 
and “ossification,” but nevertheless he con- 
cluded that “there seem to be no essential 
differences between the processes involved 
in normal ossification and in most instances 
of pathologic calcification , any area of cal- 
cificabon may be changed to true bone in 
tlie course of time ” Brown’s analyses (2) 
of pulmonary concretions revealed percent- 
ages of inorganic constituents very similar 
to those of true bone 

As far as the lungs are concerned, cal- 
careous deposits may be located, originally, 
in (1) tlie lung pe^pher}^ in contact with 
the pleura , (2) the lung parenchyma, re- 
gional to tlie bronchial tree — cither local- 
ized to one or a few patches, or diffusely 
spnnklcd throughout, (3) the lumina of 
the bronchi or bronchioles, and (4) the 
draining hmiphatics Patliologists are 
prone to associate, in most of these cases, a 
preliminary stage of tissue degeneration or 

' I’liblislKcl >Mili pcmiti’iion of llic Surgeon General 
Uniltd Stalt*; Ami> , who no rtsponsibiht\ for the 
opintons exprc^Mid 


tissue necrosis A tuberculous background 
IS most frequently considered However, 
other types of infectious processes, mclud- 
ing pneumoma, bronchiectasis, abscesses, 
and infarctions, might be responsible In 
cases m which the concretions are pn- 
manly formed in the bronchial lumina, as- 
pirated foreign bodies are frequently the 
basis At first, some of these are ray-trans- 
parent, later becoming calcified, others, 
such as rhmohths, tonsilhths, or dental cal- 
culi (15), are sufficiently opaque, by them- 
selves, to produce a shadow, roentgenogra- 
phically Sihcotic or anthracotic material 
might also be included in these categories 
(8) YTien a spnnkhng of calafication is 
found throughout the lung parenchyma, 
biochemical bases must be considered As 
long ago as 1885, Virchow (20) noted that 
the lung, the stomach, and the kidney were 
sites prone to calcifications Wells (21) 
attempted to explam these observations 
on the grounds that such are “places in the 
body where acids are excreted” — in the 
lungs “we have bicarbonates giving up CO 2 
and passing on in the blood as carbonates, 
m the stomach, HCl is excreted, and in the 
kidneys, acid phosphates are excreted by a 
reaction which leaves basic phosphates and 
carbonates ” Vdien the blood values for 
calcium and its amons are elevated, de- 
position of calcium salts nught be expected 
to occur in instances m which there is a 
relative alkahmty, for there the solubihty 
product IS less Crane (4) noted this type 
of deposit in the lungs His case was one of 
metastates to the skeleton, the pnmar}'' 
lesion being in the prostate The sugges- 
tion was made that, due to the displace- 
ment of skeletal elements, there had oc- 
curred an excess content of the skeletal 
inorganic elements in the blood stream 
and, thereb} , calcific deposits in tlie lung 
tissues Such precipitations ha^e also 
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mation than you gave me, I am unable to 
give an opinion that would be worth the 
paper it is wntten upon You know, Dr 
N , one must know all (or nearly all) 
about such cases before one can intelli- 
gently formulate ideas that are of any real 
value, and you do not want guesswork, 
even if I was disposed to guess 

“May I suggest that you wntc to your 
insurance earners asking that I be informed 
regarding the status of your case, incidently 
stating that you know me and vould like 
my opinion and advice They mil then 
send me a complete copy of the files in your 
case, and, after looking them over, I mil 
give you or them an opinion and such advice 
as I deem wise in the circumstances This 
IS the usual procedure in matters of this sort 
Has your case been set for tnaP If so, 
when ’ 

“We have three Doctors bv the name of 
P m Chicago W J , a general prac- 
titioner, H L , an otolaryngologist, and 
L J , a ncuropsychiatnst I take it that it 
was L J to whom you refer He is a man 
of the very highest standing, and one whose 
statements may be taken as almost the last 
word on any neuropsjchiatnc subject 

“I believe that arsenic ncuntis is a defi- 
nite and recognized clinical entity, and in 
your case may play an important part, if 
you can get it introduced into the evidence 

“Trusting that the foregoing mil be help- 
ful, and assunng you it mil be my pleasure 
and desire to do anything I can toward 
aiding you m secunng a favorable verdict, 

I am 

The defendant told me at a subsequent 
meeting of the Radiological Society that 
the case had been settled for a moderate 
sum, and disposed of m that way 


ANOTHER ECZEMA CASE* 

The plaintiff in this suit was a farmer, m 
a north-central State, who had brought suit 
against his physician because of alleged 
malpractice m treating eczema on his 
hands 

The phvsiaan defendant earned no in- 
surance against malpractice suits, so his 
State medical soaety fought the smt for 
him I was asked, over long distance tele- 
phone, to assist in the case and was assured 
that I would be paid a moderate fee for my 
serxnces 

The plaintiff was m Chicago and, while 
here, he made depositions which were to be 
used in the case I vas asked to attend 
conferences, consultations, assist the attor- 
neys m the taking of the depositions, and 
make affidaNUts in regard to my opmion of 
the matter, etc 

The case was settled for much less than 
the plaintiff was suing for I spent about 
two hundred dollars worth of tune and 
billed that State society for S50 The serv - 
ices were rendered in 1926 and the bill 
w’as paid in 1932 But it was paid 
(To be conhnued) 
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Fig 3 Lateral projection, localizing the calcifica- 
tions to the hilujn, and rcieaUng a clear retrocardiac 
region 


Hemopt 3 'sis usually occurs when the stone 
IS released, or it may be noted repeatedly 
dunng the coughing attacks, and perhaps 
pcnodicalty, o^or stretches of weeks or 
months (lb and 19) Such cases are usu- 
ally branded as active tuberculosis, re- 
gardless of repeated negative sputum 
studies If secondary’’ infections take 
place, the essential condition becomes 
masked b} the s^^nptomatolog)" or signs 
of chrome bronchitis, bronchiectasis, ab- 
ccsses or pneumonia 

Xo doubt many patients cough up small 
particles of calcareous d^bns without 
notice, or uith the mere mention of a 
“gnttmess” to tlicir sputum It is rela- 
tii cl} rare that actual ‘ stones” are ex- 
pectorated Though it IS usually con- 
ceded that tuberculosis is Ukcl} the most 
frequent etiologic agent, c\eu in that 
condition dislodgmcnt of calcifications is 
of lou incidence Pritchard (13) noted 
onh two such ca'^cs among 7 000 patients 
under his obscnation, uliilc Stnclman 
(19) obsciacd onh one actual “stone- 
spittcr ’ among 3,000 tuberculous patients 


Except m those cases of aspiration of for- 
eign bodies, when one Iith has been ex- 
pectorated, more are likely to follow 


'a* 

I 

Fig i Photograph of 
stones collected b> patient, 
expectorated by him dunng 
the past sii jears 

There has been evidence to suggest that 
repeated sloughmgs of calcifications take 
place from the lung parenchyma, or the 
l}Tnphatics, through the walls of the 
bronchial tree It has been suggested that 
dunng this process there may occur a frag- 
mentation of bronchial cartilage, and that 
ivith subsequent calcification of it, there 
IS developed a nest of stones Such a 
process probably accounts for the multiple 
productions in “chrome stone-spitters ” 
Examples of such would include L}rter’s 
patient (10), who spat up at least 40 stones 
over an mtenml of about six years , Elliott’s 
case (5), from whom 56 concretions were 
collected within a penod of two years, 
Lloyd’s patient (9), credited with 50 
stones, and the most spectacular case re- 
ported by Boerhaave (1), claiming the 
expectoration of over 400 calculi, before 
dymg of “phthisis calculosa ” Some of 
these stones have been \Gry large, even 
to the size capable of almost complete 
obstruction of the lar}Tix (16) 

Though these pathologic conditions and 
clinical mamfestations have been noted 
for many ages, and ei en though the symp- 
tomatolog}" of stone asthma is relatively 
rare, it has seemed pertinent to speak again 
of the condition so tliat ue may be re- 
minded of bronchohths as a possibiht}’- in 
differential diagnosis, and so that pro- 
cedures might be ini oked to quickl} allei i- 
ate a patient u ho wight otherwise pursue a 
protracted, painful, and perhaps serious 
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Vig 1 ^sc 1 Postcro anterior projection show- Fig 2 Right anterior oblique position, i 
ing scattered areas of calcifieation winch arc most eon ' ntst of calcifications,” located in the region i 
spicuous at the right hilum the scarring was noted — bronchoscopically m 

of the bronchus 


been found m cases of excessive parathy- 
roid hormone (7), as veil as in hyper- 
xntaminosis D (17) More discrete calcific 
lesions, especially in cases in n Inch inten’^al 
studies reveal an increase m their dimen- 
sions, point to the possibility of osteoblastic 
metastases, i c , metastases of cells possess- 
ing osteoblastic properties Histologically, 
these cells are derived from bone-forming 
tissues (3) 

In general, then, when attempting to ac- 
count for calcific lesions in the lungs, these 
four possibihties might be considered (1) 
secondary calcification after degeneration 
or necrosis due to infection , (2) prunarv or 
secondary calcification of aspirated foreign 
bodies, (3) precipitation of the osseous m- 
orgamc elements, due to excessive concen- 
trations of them in the blood, and (4) metas- 
tases of bone-forming cells Concretions 
of grossly visible dimensions, produced by 
any of these four general types of processes, 
are spoken of as “pneumohths, lung 
calcuh,” or “lung stones ” In the case of 


aspirated hths, or when parenchyn 
cretions erode through the walls 
bronchi and become free in the lui 
the bronchi or bronchioles, the term 
chohths” IS apphed These becon 
irritating to the mucosa There resi 
cough reflex, and with it, change 
position of tlie hth, and further im 
Excessive mucus is secreted — so mui 
quently, that the condition has be 
senbed as a “bronchorrhea” or ' bn 
colic ” Bronchial spasm is likewise 
actenstic There develops, ther 
wheezing and expiratory dyspnea— 
the term, “stone asthma ” Paroxyi 
strenuous and painful cough are the 
At tunes, the seventy of the cough 
great that patients speak of a "tearm 
sation ” These cutting pains are 
locahzed to the post-sternal region, 
one or the other lateral portion of the < 
Some of these attacks are chmaxed 
powerful expulsive cough, with the pn 
tion of a stone or of gntty mat 
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Fig 3 Lateral projection, localizing the calafica- 
tions to the lulum, and revealing a clear retrocardiac 
region 


Hemoptysis usually occurs when the stone 
IS released, or it may be noted repeatedly 
dunng the coughing attacks, and perhaps 
penodically, over stretches of weeks or 
months (16 and 19) Such cases are usu- 
ally branded as active tuberculosis, re- 
gardless of repeated negative sputum 
studies If secondar}’^ infections take 
place, the essential condition becomes 
masked by tlie sjTiiptomatolog}’ or signs 
of chrome bronchitis, bronchiectasis, ab- 
cesscs orpneumoma 

\o doubt many patients cough up small 
particles of calcareous d^bns nnthout 
notice or i\ith the mere mention of a 
gnttiness" to their sputum It is rela- 
ti\cl\ rare that actual “stones” are ex- 
pectorated Though It IS usually con- 
ceded tint tuberculosis is hkelj the most 
fretiuent ctiologic agent cv en in tliat 
condition dislodgmcnt of calcifications is 
of low incidence Pntclnrd (11) noted 
onh tno sueh cases among 7,000 patients 
under Ins obscnatioii while Stnelman 
(I'l) obsened onh one actual ‘ stonc- 
apitter” among '>,000 tuberculous patients 


Except in those cases of aspiration of for- 
eign bodies, when one hth has been ex- 
pectorated, more are likely to follow 





Fig 4 Photograph of 
stones collected by patient, 
expectorated by him during 
the past SIX years 

There has been evidence to suggest that 
repeated sloughmgs of calcifications take 
place from the lung parenchyma, or the 
lymphatics, through the walls of the 
bronchial tree It has been suggested that 
durmg this process there may occur a frag- 
mentation of bronchial cartilage, and that 
with subsequent calcification of it, there 
IS developed a nest of stones Such a 
process probably accounts for the multiple 
productions in “chrome stone-spitters ” 
Examples of such would mclude Lyter’s 
patient (10), who spat up at least 40 stones 
over an interval of about six years, Elliott’s 
case (5), from whom 56 concretions were 
collected within a penod of two years, 
Lloyd’s patient (9), credited with 50 
stones, and the most spectacular case re- 
ported by Boerhaave (1), claiming the 
expectoration of over 400 calcuh, before 
dying of “phthisis calculosa ” Some of 
tliese stones have been very large, even 
to the size capable of almost complete 
obstruction of the larjmx (16) 

Though these pathologic conditions and 
clinical manifestations have been noted 
for many ages, and e\en though the symp- 
tomatology of stone asthma is relatively 
rare, it has seemed pertinent to speak again 
of tlie condition so that we may be re- 
minded of broncholiths as a possibility m 
diflorcntial diagnosis, and so that pro- 
cedures might be m\ oked to quickly allei i- 
ate a patient who might otliennse pursue a 
protracted, painful, and perhaps senons 
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Fig ^sc ! Postcro-anitnor projection, shott- Fig 2 Right anterior oblique position showing 
mg scattered areas of Mlcification whicli arc most con “nest of calcifications ‘ located in the region m which 
spicuous at the right Iiilum the scarring was noted — bronchoscopicall) mthewaU 

of the bronchus 

been found in cases of excessive paratliy- aspirated bths, or when parench}Ttnal con- 
roid hormone (7), as well as m li}'per- cretions erode through the walls of the 
xntammosis D (17) More discrete calcific bronchi and become free m the lununa of 
lesions, especially in cases m which inten^al the bronchi or bronchioles, the term "bron- 
studies reveal an increase in their dimen- chohths” is applied These become very 
sions, point to tlie possibility of osteoblastic irritating to the mucosa There results the 
metastases, i c , metastases of cells possess- cough reflex, and mth it, change m the 
mg osteoblastic properties Histologically, position of the hth, and further imtation 
these cells are denved from bone-forming Excessive mucus is secreted — so much, fre- 
tissues (3) quently, that the condition has been de- 

In general, then, when attempting to ac- senbed as a “bronchorrhea" or “bronchial 
count for calcific lesions in tlie lungs, these colic “ Bronchial spasm is likewise char- 
four possibilities might be considered (1) actenstic There develops, therefore, 
secondar)'- calcification after degeneration wheezing and ex-pirator)" dyspnea — hence 
or necrosis due to infection , (2) primary or the term, "stone asthma ” Paroxysms of 
secondary calcification of aspirated foreign strenuous and painful cough are the rule 
bodies, (3) precipitation of the osseous in- At tunes, the seventy of the cough is so 
orgamc elements, due to excessive concen- great that patients speak of a “teanng sen- 
trations of them in the blood, and (4) metas- sation ” These cutting pains are even 
tases of bone-forming cells Concretions localized to the post-stemal region, or to 
of grossly visible dimensions, produced by one or the other lateral portion of the chest 
any of these four general types of processes. Some of these attacks ^e ctoaxed by a 
are spoken of as "pneumohths,” “lung powerful expulsive cough, with the produc- 
calcui” or "lung stones " In the case of tion of a stone or of gntty matenal 
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or infarction On the basis of bronchohths, 
infectious processes are seldom widespread, 
and febrile reactions might, therefore, be 

[ 

I 
1 

1 

Fig 6 Photo 
graph of stone ex- 
pectorated by the 
patient Compare 
Its contour mth 
that of the calci- 
fication visualized 
in the film above 
(Pig 5) 

expected to be less severe tlian when the 
bactenal invasion has taken place by tnr- 
tue of its own \nrulence AA^en hemoptysis 
supervenes, one is prone to brand the pa- 
tient as actively tuberculous, even though 
repeated sputum analyses be negative and 
though other clinical evidence may be 
lacking Bronchohths may account for 
extreme s}Tnptomatology in the acbve or 
quiescent tuberculous patient, and again 
the proper recognition of the process is im- 
portant to establish prompt alleination of 
the symptoms If one were overly tumor- 
conscious at this stage, there might be an 
inclination to consider bleeding papillomas 
or ex en carcinoma of the tracheo-bronchial 
tract 

The folloxvmg txvo cases are reported 
The first exemplifies the most common 
tjqie of bronchohth formation, and the sec- 
ond, probably, the next most frequent basis 
Case 1 (Figs 1, 2, 3, and 4 ) W H N , 
a 54-vcar-old male, requested medical atten- 
tion because of hoarseness and a “scratch- 
ing” sensation m his throat He stated 
that pcnodically, dunng the past six years, 
he had been bothered xvith attacks of a 
V heezmg cough, at times accompanied witli 
slight dyspnea, and associated with a slight 
amount of mucus and occasional!} with 
blood On four occasions he had raised 
definite stones, after the expulsion of each 
of these he expectorated a “moderate 
amount” of bright red blood Otherwise, 
his spntinn was occasional!} blood-tinged 
ind he frequenth noted a grittmcss a*; he 
expectorated He felt xerx' well between 




Fig 7 Postero antenor projection made some 
weeks after the expectoration of the stone Note 
the clearing of the pneumonitis and the absence of 
the calcification previously visualized at its apex 


these attacks except for residual hoarse- 
ness, which seemed to dex'^elop after raising 
the stones Some of the coughing spells 
persisted as long as three months 

The family history was virtually ir- 
relexmnt , there was no record of tuberculo- 
sis nor of other lung conditions among the 
immediate or distant relatix^es Remote 
past histor}' was hkewise of no assistance, 
the patient stated that he had been in x^ery 
good health prexnous to the past six years, 
except for the usual diseases of childhood 
A physical examination revealed a 
healthy appeanng mdmdual of normal 
temperature, pulse, and respiration The 
general examination was essentially nega- 
tixT except for the larynx, which appeared 
shghtl} edematous and pale and showed a 
content of mucoid matenal Fluoroscopic 
examination of the thorax show ed good mo- 
tion of botli domes of the diaphragm The 
mediastinal structures did not change their 
position dunng either phase of respiration. 
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course of disability As previously men- forestall idle waste of time and effort to 
tioned, in the earlier stages of the process, establish a speafic protein or remedy a 
bronchial spasm is usually a paramount suspected myocarditis The deception of 



T- - Postero antenor projection visualizing a nedge shaped pnei^omUs 

This film was made dunng the febrile period 


mamfestation Because of this, Ae case 
may too readily be relegated to the cate- 
gory of allergic or cardiac asthma Roent- 
genologic recogmtion of the amcretion, 
perhaps ivith its peripheral wedge-shape 
density of atelectasis or infiltration, would 


diagnosis because of a marked bronchor- 
rhea, or because of supenmposed mfection 
has already been mentioned Stone asthma 
should be considered, then, m cases which 
might be classified as bronchitis, bron- 
chiectasis, pneumoma, abcess formations. 
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or infarction On the basis of broncholiths, 
infectious processes are seldom widespread, 
and febnle reactions might, therefore, be 



Fig 6 Photo- 
graph of stone ex- 
pectorated by the 
patient Compare 
its contour with 
that of the calci- 
fication visualized 
in the fiilm above 
(Fie 5) 

expected to be less severe than when the 
bactenal invasion has taken place by vir- 
tue of its own virulence When hemoptysis 
supenienes, one is prone to brand the pa- 
tient as actively tuberculous, even though 
repeated sputum analyses be negative and 
though other climcal evidence may be 
lacking Broncholiths may account for 
extreme symptomatology in the active or 
quiescent tuberculous patient, and again 
the proper recognition of the process is im- 
portant to establish prompt alleviation of 
the symptoms If one were overly tumor- 
conscious at this stage, there might be an 
inclination to consider bleeding papillomas 
or even carcinoma of the tracheo-bronchial 
tract 

The following two cases are reported 
The first exemplifies the most common 
type of bronchohth formation, and the sec- 
ond, probably, the next most frequent basis 
Case 1 (Figs 1, 2, 3, and 4 ) W H N , 
a 54-year-old male, requested medical atten- 
tion because of hoarseness and a “scratch- 
ing” sensation in Ins tliroat He stated 
that pcnodically, during tlie past six years, 
he had been bothered mth attacks of a 
wheenng cough, at times accompanied mth 
slight d% spnea, and associated wth a shght 
amount of mucus and occasionally with 
blood On four occasions he had raised 
definite stones, after the expulsion of cacli 
of these he expectorated a ‘moderate 
amount” of bright red blood Otherwise, 
Ins sputum was occasionalh blood-tinged 
and he frcquenlU noted a grittmcss as he 
expectorated He felt icn well between 



Fig 7 Postero antenor projection made some 
vreeks after the expectoration, of the stone. Note 
the clearing of the pneumomtis and the absence of 
the calcification previously visualized at its apes 


these attacks except for residual hoarse- 
ness, w'hich seemed to develop after raising 
the stones Some of the coughing spells 
persisted as long as three months 
The family history was xurtually ir- 
relevant , there w'as no record of tuberculo- 
sis nor of other lung conditions among the 
immediate or distant relatives Remote 


past historj’’ was likewise of no assistance, 
the patient stated that he had been m very 
good healtli previous to the past six years, 
except for the usual diseases of childhood' 
A physical examination reiealed a 
healthy appeanng indmdual of normal 
temperature, pulse, and respiration The 
general examination w'as essentialK nega- 
tive except for the lar>^nx, which appeared 
slight!) edematous and pale and showed a 
content of mucoid matenal Fluoroscopic 

tion of both domes of the diaphragm The 
mediastinal structures did not cliange their 
position dunng either phase of respiration" 
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and tlic swallowing function appeared nor- 
mal Roentgenography of the chest is rep- 
resented herewith The sputum was re- 
peatedly negative for acid-fast organisms 
but showed many polpnorphonuclears and 
epitliehal cells 

Bronchoscopic examination b) Dr Ga- 
bnel Tucker showed “a slight thickening of 
tlie mucous membrane throughout the 
trachco-bronclnal tree Very little abnormal 
secretion was present At a point on the 
external and lateral wall of tli nght bron- 
chus there w as a break in the mucous mem- 
brane which w as possibh the point tlirough 
which the bronchohth, tliat tlic patient 
coughed up, had been excreted ” 

Case 2 (Figs o, b, and7) This patient 
was a woman of GO, who had had a tonsil- 
Icctom^ about nine weeks previous to the 
date of the first chest roentgenography 
(Fig 5) Her surgeon had noticed, during 
the course of the operation, the release of 
two tonsilhtlis and their falling into the 
phar}'nx He w^as able to recover one of 
these but the other one disappeared 
About tw'o weeks after tlic operation tins 
patient developed a "pneumonia” in the 
upper lobe on the right side She main- 
tained a fcbnlc course, wntli drenching 
night sweats and a drastic cough, for 
more than tliree wrecks Because of the 
persistence of these s)Tnptoms, the roent- 
genologic study w’as made A few' days 
after the first roentgenography, she de- 
veloped a very severe coughing spell w'hich 
was climaxed by the expectoration of a 
hth, a photograph of which is shown in 
Figure 6 Her symptoms then promptl}' 
subsided Subsequent roentgenography re- 
vealed a clearing of the wedge-shaped 
pneumomtis and the absence of a calcific 
density which had previously been visual- 
ized at the apex of tliat zone The size 
and contour of the hth coincided with that 
of the calcific density 

SUMMARY 

The subject of pneumohths and bron- 
chohths has been bnefly reviewed Em- 
phasis has been placed upon the statemen 
that the roentgenologist and chnician 


should consider the possibihty of bronchial 
hths when confronted with a case mani- 
festing profuse bronchial secretions, bron- 
chial spasm, intermittent hemoptysis, or, 
perhaps, emdence of locahzed pneumomtis 
Differential considerations include, m par- 
ticular allergic asthma, cardiac asthma 
and tuberculosis, but also, chrome bron- 
chitis, bronchiectasis, lung abscesses and 
pneumonia, and to a lesser degree, benign 
and malignant neoplasms of the tract 

We are indebted to Dr Gabnel Tucker 
for tlie clinical record m the first case re- 
ported, and to Dr J H Vastine for the 
loan of the second case reported 
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LEONTIASIS OSSEA A CLINICAL AND 
ROENTGENOLOGICAL ENTITY 

REPORT OF A CASE 

^3-J H GEMMELL.MD, Phhpsburg, Pa 


HISTORY 

^HE patient, M C , a male child of 
English e\traction, aged seven and one- 
half years, was first referred to the 
orthopedic chnic of this hospital m June, 
1931, ivith the complamt of a misshapen, 
enlarged head, cun'’ature of the spme, and 
general debility Roentgenograms of the 
skull and of the bones of the legs were 
taken, and at this time the family was noti- 
fied that nothing from an orthopedic stand- 
pomt could be done for the child 

In October, 1934, when he was almost 
eleven years old, the child returned to the 
out-patient department for more complete 
study 

The boy was the fourth of seven Imng 
children of the mother, now 31 years of age 
In addition to the seven children, she had 
had three other pregnancies, two resulting 
in niiscamages in early months, and the 
other resulting in the death of the child at 
birth, due to injuiy"^ All of the other liiung 
children are entirely free of physical defect 
There is no antecedent history of any de- 
fect resembling that of this particular child 
The mother had a normal labor in gl^^ng 
birth to the patient, and states that she be- 
hc^ cd his head to be a little large but that 
othcni ise he seemed nonnal He was 
breast-fed until the age of one year, sat up 
alone at seven or eight months, and began 
to \\ alk at about one 3 car 
There is a liistorj' of an attack of scarlet 
fc\er dunng the second }ear, mth subse- 
quent drainage from the ears for a long lime, 
until n resultant hearing defect Also, there 
was a se\cre attack of measles at four but 
until apparent complete reco\cn At the 
age of SIX, the patient dc\ eloped an infec- 
tion lit the right hand follounng an injury 
\>\ V splinter of u ood Tins required con- 
sult rnblc ittention from a surgeon before 
henling finalh took place, it is stated that 


the boy has had practically no use of the 
nght arm and forearm smee The mother 
says that she was not impressed with any- 
thing particularly unusual about th'^ boy’s 
head, except for size, until the seventh j^ear, 
when it became noticeably more enlarged 
and of a peculiar shape, and began to 
hang over to the left side The boy began 
school durmg that year but had to drop out 
due to failure to progress m his studies, and 
because of defective vusion and his general 
physical condibon Smee that tune be has 
remamed at home contmually, and al- 
though able to be up and around, he is 
handicapped physically by the enormity of 
his head and the paresis of the nght arm, 
and mentally by the defects m heanng and 
sight, and by mabihty to obtain any proper 
trammg The child behaves well, is useful 
at home insofar as he is able, and his only 
complaint is of occasional headache Grad- 
ual further enlargement of the head has 
been reported in the past three and one- 
half years, but there is httle apparent 
change in the general appearance or con- 
tour of the skull and face since the examina- 
tion m 1931 

PHYSICAL EXAMINATION 

The child is generally underdeveloped 
and underweight for age elev’^en He walks 
carefully, with a hunched-over posture and 
with the head tilted to the left, grossly, the 
sinking features of the case are the size of 
the head, peculiar facies, thickened promi- 
nent clancles, paresis of the nght arm, 
forearm, and hand, and the marked dorso- 
lumbar scoliosis 

The head is sj-mmetncallj enlarged, par- 
ticularh m the longitudinal axis, and is re- 
markable for its great weight, apparently 
out of all proportion to size, the impres- 
sion m lifting the head is that of monng 
some solid metallic object The fronto- 
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' rig 2 

Pig 1 Note the sliape of the head, the peculiar nasal contour, the slight proptosis, and the prominent 
lower jnw 

Tig 2 The open mouth IS a neccssil> for respiration 


occipital diameter measures nine inches, 
the circumference in this plane is twenty- 
si\ inches 

The facial features are eyes set wide 
apart, both being slightly exophthalmic, a 
peculiar nasal contour (similar to a saddle 
nose), the open mouth, and the prominent 
lower jaw Inspection of the nose indi- 
cates almost complete obliteration of the 
nasal ca\aty, so that the boy is forced to 
keep his mouth open continually for satis- 
factory respiration In the mouth, the 
hard palate is less arched than usual, the 
tonsils and adenoids are hypertrophied 
The ears show no discharge, and there is no 
tenderness over the mastoids 

General examination of the neck, chest, 
and abdomen elicits no pathology of the 
thyroid, heart, or lungs, abdominal contents 
or genito-unnary system 

Neuro-psychtainc examtnahon by Dr H 
E Ealon, of Warren, Pennsylvania — ^At the 
present tune, the patient presents the pic- 
ture of an emaciated young boy, barely 
able to sustain the weight of an enormous 
head The nght arm is atrophied, the pa- 
tient bemg able to move it only shghtly 
The clavicles are thickened and proiranent 
There is a marked right dorsal left lumbar 


scoliosis, mth considerable reduction m 
size of the nght chest Examination of the 
cranial nerves reveals a marked bilateral 
nystagmus, though ocular movements are 
fairl} well earned out and the pupils react 
to light and accommodation The faaal 
muscles are greatly stretched, though they 
all appear to be normally activated He is 
partially deaf, and bone conduction is much 
better than air conduction There is a 
marked fibnllary tremor of the platysma 
on the nght, possibly due to the exertion 
required m keeping the head erect There 
IS considerable atrophy of the nght arm 
and the muscles of the shoulder girdle on 
the nght, and the left shoulder is easily dis- 
located but returns qmckly to its socket 
with shght mampulation There is marked 
dimmution of muscle power m the nght 
arm, forearm, and hand, the patient usmg 
his left arm to place his nght arm and hand 
where he wishes them Tendon reflexes are 
present on both sides but are more active 
on the left In addition to the above find- 
ings, there is also a very marked myopia 
Psychometnc exarmnation gives this boy 
a mental age of five years, ten months, with 
an I Q of fifty-three However, this ex- 
anunation does not entirely reveal the 
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Fig 3 Fig 4 

Fig 3 Roentgenogram taken m June, 1931 AH the bones of the skull and face are involved m a scleros- 
ing process obliterating the nasal smuses and the mastoids 
Fig 4 Roentgenogram taken m October 1934 Increased thickness of bones is particularlj noticeable in 
the frontal region and base of the skull This increase is mostlj at the expense of cranial capacity 


child’s mental capacity because of his deaf- 
ness and difficulty m seeing well He has 
had little schooling because of his mfinruty 
However, he appears fairly alert, and 
talked freely mth the examiner, though he 
was at first fearful that he should be hurt, 
but, when reassured on this point, co- 
operated to the best of his ability with all 
examinations He appears to recognize his 
physical difficulty and asked the examiner 
if he could so something to help him 

In the examiner’s opinion, this boy’s 
neurologic findings arc probably secondar}"^ 
to the in\ olvement of the bone The nys- 
tagmus can be explained on the basis of in- 
^ oh ement of the lab'swinth, although better 
bone conduction than air conduction indi- 
cates middle car in\ oh cmciit, possibly by 
the same disease The inx oh ement of the 
shoulder girdle and anii muscles on the 
nght side is possibh due to injurx’^ to the 
brachial plexus or to ner\e roots, and de- 
creased tactile sensibility on the nght ap- 
pears to bear this out 

1 AnOR \TOR\ rX \MIN \T10X 

Blood cytology slioyycd red blood cells 
1201) 000, yyliitc blood ccllb, 6,000 per 
cubic mill ualh a hemoglobin of SO per 


cent, and with a differential count of neu- 
trophiles, 45 per cent, lymphocytes, 50 per 
cent, and eosmophiles, 5 per cent 

Blood chemistr)" showed sugar, 113 
mg , non-protem mtrogen, 36 mg , phos- 
phorus, 5 2 mg , calcium, 10 mg per 100 
c c yvhole blood 

The blood Wassermann yvas negatii’^e 
Unne and spmal fluid examinations were 
negative Basal metabohsm, 1 per cent A 
biopsy yvas not obtainable 

ROENTGEN EXAMINATION 

In 1931, yyhen only the head yvas ex- 
amined, aU the bones of the skull and face 
shoyyed excessiy^e syanmetncal o\ergro\yth, 
resulting not only in general enlargement 
out of proportion to age, but also m ex- 
treme thickening This overgroyy th yy as of 
a y-ery' dense consistency throughout, there 
being no c} Stic areas present anym here 
The mandible yyas thickened and sclerotic 
The paranasal smuses yyere completely ob- 
literated, as yyere the mastoids, and the 
petrous portions of the temporal bones and 
the entire base of the skull yyere greatly 
sclerosed The sella turcica could scarce!} 
be discerned, apparently due to the piling 
up of bone m tlie basal structures and side 
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rig '•> Fig 0 

Ttg 5 Rocntgcnogrutn tskcn in October, 1934 luitcropostcnor occipitnl projection The discnse pro- 
cess appears sj-mmctncal 

Tig 0 The da%ndcs are tliickencd and sdcrosed m a fusiform manner, and the ribs arc so widened that a 
diagnosis of lung patholog> would be impossible 


walls of the skull in that plane, the 
sella appeared somewhat shallow and meas- 
ured 14 millimeters, inside greatest diam- 
eter, on the onginal roentgenogram (Fig 
3 ) 

The examination m October, 1034, was 
more complete Contrary to the impres- 
sion of the mother, the over-all dimensions 
of tlie skull show’ed no increase However, 
the progression of the bony overgrowth in- 
wardly was notable By w'ay of demon- 
strating this, measurement of the thickness 
of the frontal bone on the 1934 film (Fig 4) 
was 3 5 cm , m comparison to 2 5 cm on the 
1931 film for the same portion of bone, the 
same focal distance haxnng been used in 
each case Thus it would seem that the 
cranial capacity is diminishing All the 
other bones of the skull and face showed 
proportionate increases in thickness The 
sella was less easily seen, and measured 
only 10 mm inside diameter The technic 
required to obtam the original roentgeno- 
gram, reproduced as Figure 4, was 6 sec- 


onds, 1 5 ma , SO kv p , 30-mch focal film 
distance, Bucky diaphragm, usmg standard 
film in a casette, with parspeed mtensify- 
ing screens 

Other portions of the skeleton were m- 
volved m this sclerotic process, particu- 
larly the nbs and clancles The latter were 
enlarged in a fusiform manner, while the 
former were more diffusely thickened to 
such an extent that the nb interspaces 
were greatly narrowed There was ap- 
parent a begmnmg sclerosis of the cervical 
vertebrse, but the dorsal and lumbar re- 
gions of the spine were of normal density 
Of particular interest was the lack of sig- 
nificant change in the scapula, pehns, or 
bones of the extremities, other than the de- 
calcification from disuse of the nght upper 
extremity bones 

There were no cystic areas in any por- 
tion of the skeleton, and it is of note that in 
the skuU there was not the "ciuled, kinky- 
hair” appearance charactenstic of Paget’s 
disease 
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Tig 7 Fig 8 

Fig 7 Sho\^^ng the dorso lumbar curruturc The nbs are almost as dense as the \ ertebre The pch is 
IS normal 

Tig 8 The bones of Uie thighs and legs are normal 


DISCUSSION 

Virchow (0) first used the term “leontia- 
sis ossea" in descnbmg the facial and cran- 
ial defonnities due to h)-pertrophy of the 
bones of the face and skull Although 
acromcgalj and other benign and malig- 
nant lesions resulting m facial disfigure- 
ment ha\ e since been discussed as leontia- 
sib ossea, this te^mnolog^ has been latch 
confined to cases in which Inpcrostosis is 
the predominant lesion Knaggs ( j) classi- 
fied a large miniber of these cases into a 
creeping pcnostic e anet) and a dilTusc os- 
leitic \ ancte 1 he histologe of the disease 
IS iisinlh that of osteitis fibroma, ; e dis- 
appearance' of iiominl hniif' and replace- 


ment at first w ith fibrous tissue which later 
ossifies 

In addition to what might be termed 
pure forms of the disease, are cases in 
w hich mamfestations of Paget’s osteitis de- 
fonnans or occasionally perhaps a on Reck- 
linghausen’s osteitis fibrosa cjstica are 
present, as well as the h}’perostosis of the 
cranial and facial bones asenbed to leontia- 
sis Indeed, Freedman (3) suggests that 
leontiasis ossea can be considered a local- 
ized form of either of these diseases since 
tile histologic findings in all are similar 

Howe\er, it must not be oxcrlooked that 
Upical cases of Paget’s disease or a on 
Recklinghausen’s disease do not possess the 
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profound hj^icrostoses of the skull and par- 
ticularly of the facial bones characteristic 
ofjlcontiasis Harv^ey Smith (S) descnbes 
typical Paget’s disease of the skull as 
"undue prominence of the frontal bones, 
and non-involvement of the face The 
bone IS sc\eral times normal in thickness, 
mthout encroaching upon the skull ca\ntj'^ 
There is a finely porous outer table covered 
with small nodules of bone ’’ The classical 
picture of von Recklinghausen’s disease, 
when it invoh es the skull, is that of general 
bone decalcification, many cystic areas, and 
an irregular mottled sclerosing process 
The facial bones are not invoh ed It might 
be mentioned too that these diseases differ 
from each other considerably not onty 
from roentgenologic and clinical stand- 
points, but also from the ctiologic stand- 
point, in that osteitis fibrosa cysbea is a 
disease associated with parathjToid d3's- 
function, and is frequently characterized 
by t 3 ’’pical blood calaum and phosphorus 
changes, while Paget’s disease is not thus 
estabhslied In a recent editonal, Doub 
(2) discussed the etiology of von Reckling- 
hausen’s disease And, on the other hand. 


hausen’s disease Freedman (3) also cites 
a case of asymmetneal hyperostosis of the 
right side of the face with a resemblance to 
Paget’s disease m the other portion of the 
skull Capon (1) descnbes his case as the 
diffuse osteitic form, the hyperostosis af- 
fectmg the upper maMlIa, the frontal bone, 
and the antenor portion of the base of the 
skull, chiefly on the left side Hyperos- 
tosis IS the predoramant feature m this 
case The impression gathered upon re- 
%ne\snng these cases is that we are dealing 
with a definite chmeal and roentgenologic 
picture, leontiasis ossea, to which there 
may or may not be added eindence of 
other bone dyscrasia — usually a typical 
Paget’s disease And it would also seem 
that the signs of leontiasis appeared first 
Reference need not be made to typical 
cases of Paget’s disease LeWald (7), m 
discussing Freedman’s paper, mentioned a 
study of GO cases in which not a smgle one 
showed the involvement of the facial bones 
peculiar to leontiasis 

In the present case, and m the cases just 
referred to in which blood serum calcium 
determinations were made, the reported 


it may be repeated that so-called pure 
forms of leontiasis ossca may be manifested 
entirely as proliferative sclerosing bony 
processes involving pnncipally the face 
and skull, and show no distinctn^e resem- 
blance roentgonologically or clinically to 
these other diseases 


Following are mentioned a feiv case re- 
ports recorded m recent literature which 
illustrate some of the points under dis- 
cussion Hamburger and Nachlas (4) de- 
scribe a case of a woman 5G years of age. 


with hyperostotic deposits obhteratmg the 
maxiUary sinuses and involving the facial 
bones generally, and also with apparent 
Paget’s disease of the cranial vault and of 
the tibia? Ivemy’s (6) unusual case is that 
of a boy eleven years of age, with an asym- 
metrical leontiasis affectmg mainly the 
nght side of the face, and with other pro- 
found cl anges m the skull and throughout 
the skeleton, m some areas, the bony 
change is reported as resemblmg Paget s 
disease, and m others, as von Recklmg- 


lack of significant increase of this constitu- 
ent m the blood indicates m a general way 
a differentiation from the majonty of cases 
of osteitis fibrosa cystica 

The etiology of leontiasis ossea is not defi- 
nitely known, but trauma, syphilis, non- 
specific infection, and endoenne pathology 
each has been suggested as a causative fac- 
tor It IS impossible to determme in this 
case whether or not the disease was present 
at birth, it imght possibly have ongmated 
as a result of the persistent otitis media 
which existed durmg the second year 
There is no history of trauma to the head, 
and emdence of syphilis and endoenne dis- 
turbance is lacking 

SUMMARY 

Granted, that there is a pathologic re- 
semblance of leontiasis ossea to Paget’s os- 
teitis deformans and to von Recklinghau- 
sen’s osteitis fibrosa cystica, yet 

(1) Cases of leontiasis occur havmg none 
of the usual chnical or roentgenologic fea- 
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tures of either Paget’s or von Recldmg- 
hausen’s disease 

(2) There are cases of leontiasis ha\nng 
associated bone lesions suggestive of these 
other diseases in atypical forms 

(3) Innumerable cases of Paget’s disease 
e\ist mthout any endence of leontiasis 

(4) Many cases of "von Recklinghausen’s 
disease occur without leonbasis, they are 
related to parathyroid dysfunction, and 
usually show variation from the normal 
values for calcium and phosphorus m the 
blood 

(5) There is apparently something fun- 
damentally different and distinct m cases 
having this diffuse hyperostosis of the 
skull and facial bones, regardless of tlic 
added presence or absence of bone lesions 
suggesting other disease 

CONCLUSION 

It is contended that leontiasis ossea may 


still be classified as a clinical and roent- 
genologic entity 

The present case is offered as a pure form 
of the disease 
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profound hyperostoses of the skull and par- 
ticularly of tlie facial bones characteristic 
ofjlcontiasis Harvey Smith (S) descnbes 
typical Paget’s disease of the skull as 
"undue prominence of the frontal bones, 
and non-involvemont of the face The 
bone IS seieral times normal m thickness, 
mthout encroaching upon the skull canty 
There is a fine!}' porous outer table co\ ered 
inth small nodules of bone ” The classical 
picture of \on Recklinghausen’s disease, 
when it involves the skull, is that of general 
bone decalcification, many cystic areas, and 
an irregular mottled sclerosing process 
The facial bones are not m\ olved It might 
be mentioned too that these diseases differ 
from each other considerably not only 
from roentgenologic and clinical stand- 
points, but also from the etiologic stand- 
point, in that osteitis fibrosa cystica is a 
disease associated with parathyroid dys- 
function, and IS frequently characterized 
by tjqncal blood calcium and phosphorus 
cliangcs, while Paget's disease is not thus 
estabhshed In a recent editorial, Doub 
(2) discussed the ctiologj' of von Reckling- 
hausen’s disease And, on the other hand. 


hausen’s disease Freedman (3) also cites 
a case of asymmetncal hyperostosis of the 
right side of the face with a resemblance to 
Paget’s disease m the other portion of the 
skull Capon (1) descnbes his case as the 
diffuse osteibc form, the hyperostosis af- 
fecting the upper maxilla, the frontal bone, 
and the antenor portion of the base of the 
skull, chiefly on the left side Hyperos- 
tosis IS the predommant feature m this 
case The impression gathered upon re- 
viewmg these cases is that we are deahng 
with a defimte climcal and roentgenologic 
picture, leontiasis ossea, to which there 
may or may not be added evidence of 
other bone dyscrasia — usually a typical 
Paget’s disease And it would also seem 
that the signs of leontiasis appeared first 
Reference need not be made to typical 
cases of Paget’s disease LeWald (7), m 
discussing Freedman’s paper, mentioned a 
study of 69 cases m which not a smgle one 
showed the involvement of the faaal bones 
peculiar to leontiasis 

In the present case, and m the cases just 
referred to m which blood serum calcium 
determinations were made, the reported 


it may be repeated that so-called pure 
forms of leontiasis ossea may bo manifested 
entirely as proliferative sclerosing bony 
processes involving pnncipally the face 
and skull, and show no distinctive resem- 
blance roentgcnologically or clinically to 
these other diseases 


Following arc mentioned a few case re- 
ports recorded in recent literature which 
illustrate some of the points under dis- 
cussion Hamburger and Nachlas (4) de- 
scribe a case of a woman 56 years of age, 
with hyperostotic deposits obliterating the 
maxillary smuses and involvmg the facial 
bones generally, and also with apparent 
Paget’s disease of the cranial vault and of 
the tibise Ivemy’s (6l unusual case is that 
of a boy eleven years of age, with an asym- 
metrical leontiasis affecting mainly the 
nght side of the face, and with other pro- 
found changes m the skull and throughout 
the skeleton, m some are^, ^he bony 
change is reported as resembhng Paget s 
disease, and m others, as von Recldmg- 


lack of significant increase of this constitu- 
ent m the blood indicates m a general way 
a differentiation from the majonty of cases 
of osteitis fibrosa cystica 

The etiology of leontiasis ossea is not defi- 
nitely known, but trauma, syphilis, non- 
specific infection, and endoerme pathology 
each has been suggested as a causative fac- 
tor It IS impossible to determine in this 
case whether or not the disease was present 
at bnth , it might possibly have onginated 
as a result of the persistent otitis media 
which existed during the second year 
There is no history of trauma to the head, 
and evidence of syphilis and endoerme dis- 
turbance IS lacking 

SUMMARI 

Granted, that there is a pathologic re- 
semblance of leontiasis ossea to Paget's os- 
teitis deformans and to von Recklinghau- 
sen's osteitis fibrosa cystica, yet 

(1) Cases of leontiasis occur haxnng none 
of the usual chmeal or roentgenologic fea- 




Fig 3 Case 1 Two weeks alter partial pneu Fig 4 Case 1 Catntj closed in spite of lateral 

mol} SIS Lateral adhesion (\) was not severed, adhesion (A ) not hatnng been severed 

ca\ity IS diminished in size 


it IS amazing how often one finds that 
there are many more adhesions, often 
of quite a different character, than were ob- 
served roentgenologically For instance, 
as Matson has pomted out, the floor of an 
uncollapsed cantj’" looks sometimes exactly 
like a pleural adhesion The thoracos- 
copist, reljung upon such an erroneous 


diagnosis, would cause an irreparable dam- 
age to the patient 

It will often be impossible to answer the 
important question, “WTuch of several 
adhesions is chiefly responsible for the fail- 
ure of the cavit} to collapse?” It is a 
well-known fact that the closure of such 
ca\aties, after only partial pneumolj^s, 
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PLEURAL ADHESIONS PREVENTING EFFECTIVE PNEUMOTHORAX COLLAPSE 

By FELES; BAUM, M D , Newark, N J 

Phthisiologist, St hlary’s Hospital, Orange, N J , and Consultant, Essex Mountain 
Tuberculosis Sanitonum, Verona, N J 


¥ =HE continuance of an ineffective arti- 
fiaal pneumotliorax attempted over a 
long penod of time is useless The 
dangers of extension of the tuberculous pro- 
cess from tlie open ca^^ty into the affected 
lung, as well as cross-finng into the so- 
called good lung, are great Hemorrhages 
cannot be prevented, and spontaneous 
pneumothorax and subsequent empyema 
are especiall)’^ menacing in cavities local- 
ized just below the surface of the lung 
which are held open by adhesions The 
high-pressure pneumothorax, inth and 
ivithout artificial fixation of the mediasti- 
num, IS sometimes successful in such cases 
if administered with small doses of air given 
at short intervals, but its possible dangers 
cannot be underestimated A tear near the 
thoracic wall, followed by uncontrollable 
hemorrhages into the pleural sac, or a tear 
into the lung tissue, followed by spontane- 
ous pneumothorax, cannot be prevented, 
even if the best technical skill is assured 
Therefore, electrosurgical severance of 
pleural adhesions should be much more 
often practised than heretofore, in order 
to convert an ineffective artificial pneumo- 
thorax into an effective one The open 
method by thoracotomy is dangerous The 
percentage of pleural empyemas in such 
cases IS high, and the shock to the weak- 
ened tuberculous indindual is, in many 
instances, too severe to justify such a pro- 
cedure Since thoracoscopy is relatively 
harmless, intrapleural closed pneumolysis 
should be the treatment of choice m such 
instances 

WHAT ARE THE ROENTGENOLOGIC INDICA- 
TIONS FOR THIS TYPE OF OPERATION? 
OF WHAT AID COULD THE ROENTGENOLOGIST 
BE TO THE THORACOSCOPIST ? 

Every experienced phthisiologist knows 
that pleural adhesions are present in almost 


every case of artifiaal pneumothorax 
They are almost physiologic, and disap- 
pear or give way in many instances even 
under negatii e intrapleural pressure But 
tlie picture changes as soon as the adhe- 
sions become orgamzed, fonmng fibrous 
stnngs, cords, bands, or fans, which pre- 
vent the tuberculous cavity from collaps- 
ing, or which, by contraction, cause a 
re-expansion of the collapsed lung and re- 
opening of the canty already closed by an 
effective collapse Here, the aid of the 
roentgenologist is invaluable It is up to 
lum to study carefully large senes of ciest 
films taken at short interv^als, and to de- 
senbe every single adhesion and its char- 
acter, often resorting to lateral films taken 
at different angles, m order to differentiate 
betii een cords and fans These latter fre- 
quently prove to be unsuitable for closed 
intrapleural pneumolysis on account of 
the danger of lung tissue or cavities ex- 
tending into the adhesions He will often 
be able to call the phthisiologist’s attention 
to the fact that, in his attempt to stretch 
pleural adhesions, he had accomphshed 
nothing but a mediastinal henna with its 
consequences, such as disturbance m the 
lesser cuculation, downward pressiue of 
the diaphragm, etc He will try to deter- 
mme fluoroscopically, if possible, the char- 
acter and amount of fluid m the pleural sac, 
and advise aspiration if it interferes, m his 
opimon, wnth the proper visualization of 
the adhesions in case of pneumolysis He 
will study the contralateral lung with 
greater care, and advise for or against 
pneumolysis, depending upon the extent 
and seventy of the contralateral tubercu 
lous process And, finally, he will be careful 
m comnnttmg himself as to the character 
and number of pleural adhesions, leanng 
the decision in questionable cases rather 
to the thoracoscopist Thoracoscopically. 
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Tig 3 Case 1 Two weeks afler panial pneu Tig 4 Case 1 Cavil> dosed m spite of lateral 

molysis Lateral adhesion (\) was not setered adhesion (A) not having been severed 

cavnij IS diminished in size 


it IS amazing how often one finds that diagnosis, would cause an irreparable dam- 
tliere are many more adhesions often age to the patient 

of quite a different character, than were ob- It null often be impossible to answer the 

sensed roentgenologically For instance, important question, “Which of several 
as Matson has pointed out, the floor of an adhesions is chiefly responsible for the fail- 
uncollapsed cam ty looks sometimes exactly ure of the cavity to collapse?” It is a 
hkc a pleural adhesion The thoracos- well-known fact that the closure of such 
copist, rdying upon such an erroneous camties, after only partial pneumolysis, 
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Tig 5 Case 2 InefTcctn c pntmoihorax, apical Fig G Case 2 Lateral adhesion severed, apical 
ana lateral adhesions adhesion untouched, and ca\Tty closed 


IS not rare if the adhesions are apical, 
string- or cord-hke, and left intact, be- 
cause they are easily stretched Also, m 
exceptional cases, the thoracoscopist can 
accomplish a favorable result if he omits 
severance of adhesions vhich, judging 
from tlie \-ray appearance, he should have 
cautenzed in order to guarantee the ob- 
literation of the ca^^ty The follow ing is an 
example 

A widow , 35 years of age, mother of tw'o 
children, wuth a positive sputum and a large 
infraclatacular cavuty on the left (Fig 1), 
was gix'en high-pressure pneumothorax 
without success (Fig 2) The caxnty, 
after pneumothorax treatment, seemed 
to be even larger than before The patient 
was sent to me from a sanatonum, wnth the 
request that I sever the pleural adhesions 
electrosurgically I was asked to pay 
special attention to one thick lateral ad- 
hesion (A) This, from the x-ray appear- 
ance, seemed to be mainly responsible for 
the failure of the ca^^ty to collapse 
Thoracoscopically, I found eight adhesions, 
seven apical ones posteriorly, and one 
broad lateral band (A’) It was relatively 
easy, by the two-puncture method, to 
sever the seven apical strings and cords, 
but the lateral broad band (A) show'ed, on 


close transillumination, a defimte pulsa- 
tion which was not transmitted from the 
heart but was due to a distinctly xnsible 
x'essel within I decided, therefore, be- 
cause of the danger of an intrapleural 
hemorrhage, to leave it alone The patient 
was discharged from the hospital after a 
week, and the physician at the sanatonum 
was adnsed to continue artificial pneumo- 
thorax mth small doses of air to be given 
at short intenals The next roentgeno- 
gram (Fig 3), taken two weeks later, 
show’ed, much to my surpnse, the cavity 
greatly diminished in size, and the film 
taken four weeks after pneumolj’sis re- 
x'^ealed a complete closure of the caxntj'' 
(Fig 4) The sputum became negative 
immediately and has remained so since 
The patient is now domg housework and re- 
ceives ambulant pneumothorax treatment 
from her famity physician 

The simple relaxation of the caxnty, by 
cautenzation of the minor apical adhesions 
alone, was sufficient to obtain an effective 
pneumothorax m spite of a broad lateral 
band left untouched 

In contrast to this case I caU attention 
to two films of another patient (Figs 5 and 
6), one taken before and one after closed 
intrapleural pneumolysis In this case the 
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severance of the lateral band (Z) alone 
was suffiaent to secure an ideal collapse 
of the ca\nty without touching the apical 
adhesion iZZ) 

SUMMARY 

The roentgenologist’s aid is of great 
value in cases of incomplete collapse of 
tuberculous cavities held open by pleural 
adhesions In questionable cases, the 
roentgenologist should not commit him- 
self, because the roentgenogram differs 
frequently from the thoracoscopic picture 
A case is presented in which a lateral 
broad adhesion of a vascular character. 


which, from the roentgen standpoint, ap- 
peared to be alone responsible for the 
failure to close a cavity, was left untouched 
without being severed After cautenza- 
tion of minor, apparently unimportant 
apical adhesions, this band stretched suf- 
ficiently to permit a complete closure of 
the cavity Films of a contrast case are 
presented 

The final decision as to the procedure 
of intrapleural closed surgery should not 
be made on roentgenologic evidence alone, 
but also by thoracoscopy 

765 South 10th St 


A HISTOLOGIC STUDY OF THE EFFEOS OF X-RAYS 
ON FROG SKIN 

B\ AMOS E LIGHT, A E L , Nciv York City 
From the Department of Physiological Chemistr)^ Yale University 


I N U)03, Allen (1) recorded that, follow- 
ing \-radiation, the skm of a man 
showed an increase of connective tissue 
in tlic conum The epidermis had disap- 
peared in some places but in other sections 
It sent processes downward into the conum 
Necrosis of tissue i\as obscrv’ed under the 
epidermis In another of his evpenments, 
the skin of a frog was irradiated for 57 min- 
utes and immediately fixed in Zenker’s 
solution An increased vasculanty was 
noted The following year Una (S) re- 
ported that irradiation caused a thickened 
epidermis W’hicli gradually thinned Col- 
lagenous matenal increased m thickness 
and the intimai of capillanes W'crc closed bj’’ 
tliickcncd W’alls Telangiectases were ob- 
served The squamous cells sloughed off 
and all epidermal appendages atrophied 
This article gives a good rcMew of the 
meager literature until lOOG 

Porter and White (7) reported that \- 
radiation produced grow'ths of fingcr-hke 
projections into the conum, along wath di- 
lated vessels, sw'ollen cells, and a disappear- 
mg epidermis The conum contained di- 
lated subpapillarj^ lesscls filled wath blood 
The walls of the enlarged vessels w'erc 
thicker In some \-rayed specimens, it 
was difficult to determine ivhere the conum 
stopped and the epidermis began Lack of 
pigmentation was associated with early 
x-ray bums It was hypothesized that the 
first reaction was on tlie xmscular supply, 
which caused a thrombosis of the vessels 
This was followed by an ulceration, and 
after four days it was observed that leuko- 
cytes had filled the vessels, but, after 
thirty days had elapsed, the walls of the old 
vessels had thickened and new capillanes 
were observed 

Wolbach (9) found that dilated capil- 
lanes and telangiectases in a ranfied conurn 
were quite common results of irradiation of 


human skin Vanous stages of dilation 
were obsen^cd in the capillanes, and some 
were even obliterated by proliferation of 
the endothelium Elastic and collagenous 
fibers w ere increased, the walls of the ves- 
sels were thickened, and although the epi- 
dennts seemed to be thickened the homy 
layer w as lacking The downgrowths were 
very' pronounced and the tissue immedi- 
ately below the epidermis became loose- 
textured, showing imperfect repair and le- 
sions of the vascular system The deeper 
connective tissue became much denser and 
many large cells were noticeable Wol- 
bach found that tumors appeared on hu- 
man subjects several years after irradia- 
tion and after the establishment of severe 
chronic changes of the skin characterized 
by great thickening of the tissue, hyper- 
keratosis, and the loss of the epidermal ap- 
pendages Downward growths from the 
epidermis preserved its contmuity by'' ob- 
taining nounshment from deeper connec- 
tive tissue The obliteration of the capil- 
lanes w’as probably due to the swelhng of 
the conum Ulcerations were present only 
in places where the degenerated area was 
too large to be bndged by”- the epidermis 
The dowmgrowrtlis show the typical proper- 
ties and cells of the epidermoid caremoma 
It IS thought that the caremoma cell is one 
isolated from the rest of the body through 
gradual withdrawal of nutnbon owing to 
successive obhteration of vessels, and that 
the cells thus gradually acquired a greater 
capacity for securmg nutntion and finally 
became capable of hvmg at the expense of 
other cells These expenments confirmed 
the results gamed by previous workers 
whose articles are bnefly summanzed m 
this article 

Del Buono (2) concluded that the &rst 
reaction of irradiation was on the vascular 
causmg dilation of the minute ves- 
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sds soon, after exposure The younger 
cells wore injured so that their repair took a 
long time The result depended on the 
state or condition of the patient, the young 
being more sensitiie Latent bums were 
sometimes noticed although earlier signs 
were absent Ewmg (3) also obsem^ed that 
growing cells were the most sensitive, while 
the squamous cells were least so vSwclhng 
of the tissue cells i\as probably due to the 
nuclear cjdoplasm imbibing water Mito- 
sis uas reduced with abnormal forms ap- 
pearing L>Tnphoc>tos and plasma cells 
nere increased in the irradiated areas 
Heav}"^ irradiation caused mucinous degene- 
ration of collagen fibnls, fragmentation of 
muscle fibers, hemorrhage of capillaries, 
and then the actual growth of fibroblasts 
with the development of new capillancs 
The membranes around fat particles w'cre 
ruptured, allowing the contents to escape 
Conflicting evidence was added when 
there W'as found to be no increase in the 
elastic fibers of mouse skin following irra- 
diation Also, irradiated carrots proved 
toxic to guinea pigs, and a theory w as pro- 
pounded that the results obtained in the 
skin were due to an antaminosis and not to 
a direct attack on the cells 

During 1929, Pohle (5) produced his- 
tologic e\udence that irradiation caused re- 
serve capillanes to open These vessels 
remained enlarged as their walls thickened 
Later, Jacobson and Waddell (-i) x-rayed 
rats and studied the skin tissue The 
homy layer was observed to come off from 
the epidermis, and tlie latter to become 
loosened from the conum The collage- 
nous fibers of the conum became swollen and 
fused Leukocytes digested the area killed, 
leaving an open vacuole Intercellular 
bndges disappeared Pohle and Buntmg 
(6) have confirmed these results Excel- 
lent plates which show the effects of irra- 
diation on the skin are presented in the last 
two experiments mentioned 

experimental procedure 
The followmg report gives an account of 
the action of the rays on frog skin and a 
theory accountmg for this action Frogs 


were used because the average seebons of 
skin are much more umform than those 
from human subjects, and because these 
animals are easier to control 

Three female frogs were tied on then- 
backs and their white undersides irradiated 
with an unfiltered beam from an x-ray 
tulle (W target) with a potential of 100 kv 
and a current of 5 nulhamperes The focal 
distance w'as S inches The machine had 
double disc mechanical rectification Frog 
A w’as kept as a control , B was irradiated 
for 3 minutes, 36 seconds, comparable to 
three human erythema doses, C for 6 min- 
utes or five erydhema doses, and D for 7 
minutes, 24 seconds, or seven eryffhema 
doses Milhmeter-square sections of skm 
were cut from tlie irradiated parts at vari- 
ous time intcn'als and fixed m 2knker's so- 
lution Histologic shdes were made and 
stained ivith hematoxyhn-eosm dyes 
The normal skin consists of the epider- 
mis, whicli has squamous, cuboidal, and 
columnar cells, and the conum, which first 
shows the stratum spongiosum, a loose 
layer containing glands, blood vessels, pig- 
ment cells, and then the stratum compac- 
tum, a dense laver of connective tissue 
(Fig 1) 

Fused muscular fibers were noticed m the 
skin of frog B five days after irradiation 
The conum was loosened from the epider- 
mis and became quite wavy- It appeared 
that the proteins had become coagulated 
(Fig 2) Twelve days after irradiation 
the skin of the same frog showed marked 
degeneration m the stratum spongiosum, 
and the vessel walls became enlarged The 
columnar cells were beconung less protm- 
nent and the outer cells of the epidermis 
were dying (Fig 3) 

Regeneration of the skm tissue of B be- 
came rather noticeable 22 days after irra- 
diation, for the epidermis appeared to be 
thickemng and sending processes into the 
conum However, the stratum spongio- 
sum was defimtely degenerated and the 
outer cells of the epidermis seemed to be 
swelhng (Fig 4) Degeneration of the epi- 
denms could not be doubted after 61 days 
It was much thinner and no columnar cells 
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could be found, and, contrar}’’ to pre\nous 
obsen'ations, the intercellular bndges were 
more defined betncen the larger cells that 
remained Vasculanzation became more 
pronounced between the conum and the 
epidermis The loner part of the conum 
was much heavier and many new cells 
could be found about the minute vessels 
The walls of the vessels were definitely 
thicker and the vascular system was in- 
creased Pigmentation n as also more pro- 
nounced (Fig 5) 

The skin of frog C, nlnch had received 
file erythema doses tnclie days before, 
gave definite signs that the conum was 
teanng away from tlie epidermis, leaving 
degenerated cells betneen The squamous 
cells were sloughing off and the columnar 
cells were becoming granular m nature 
(Fig 6) After si\ty-cight days, all of the 
columnar cells had disappeared and the epi- 
dermis had decreased in thickness The 
upper layer of tlie conum cvlubitcd an m- 
tensely prohferated area of growtli, having 
many cell nuclei as prenously desenbed 
The entire conum had tliickened as before 
and tlie increased vasculanzation was also 


and by determinmg their death rate under 
different dosages 

CONCLUSION 

The present investigator believes that 
the effects desenbed are due directly to the 
action of the \-rays on the cells or to the 
action of the secondaiy cathode rays pro- 
duced by the pnmaiy beam impmgmg on 
the tissue According to the most modem 
mewpomt, “H” substance (10) is liberated 
quite slow ly from the mjured cells dunng a 
long penod of time, causing the capillanes 
to dilate Because of this gradual seepage 
of “H” substance, the dilation persists, and 
the power of contractmg to the ongmal 
state IS lost as other cells grow and fill the 
stretched network forming the walls of the 
vessels This acbon undoubtedly thickens 
tlie walls and makes them less permeable 
to the nutntive elements that are necessary 
for the growth of the tissue cells Gradu- 
all}’’ some die while others acquire abnormal 
forms of growth X-ray shock and m- 
creased nitrogen m the unne soon after ir- 
radiation might also be explamed by the 
sudden release of "H” substance in more 


present (Fig 7) Under high magnifica- 
tion the epidermal cuboidal cells appeared 
to be fused together, although those that 
were more normal had very pronounced 
intercellular bndges Some mitotic figures 
were \nsihle 

Frog D died twentv-two days after seven 
erythema doses had been applied At this 
time all columnar cells had disappeared and 
the intercellular bndges were intensified 
There seemed to be no regeneration at this 
time as there was m the case of B Vascu- 
larity had increased and the conum had 
thickened The granulations m the cell . 
nucleus appeared to be moving to the outer 
portions of the nuclei (Fig 8) These ob- 
servations m general confirm the results of 
previous mvestigators, and demonstrate 
that different dosages will give different 
effects The hardmess of the mdividual 
cell enters mto the reaction, as has been 
shown by -v-radiation of different bactena, 


sensitive tissue 
530 W 114th St 
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THE EFFECTS OF X-RAYS ON THE DEVELOPING CHICK 

By ] M ESSENBERG, Ph D , Chmto 
From the Anatomical Laboratory, Loyola Umversity School of Medicine 


INTRODUCTION 

URING the course of the luvestiga- 
tion of the effects of roentgen rays on 
the ongm and development of the 
gonads in the duck, certain developmental 
anomahes and malformations have ap- 
peared m the matenal studied It became 
apparent that such irradiation had af- 
fected the vitahty and hatchabdity of the 
eggs, and that further study was mdicated 
The results of these observations constitute 
the matenal of this paper 

APPARATUS 

The vray machine^ used was mecham- 
cally rectified and provided with a Lan- 
dauer roentgenometer A Umversal Cool- 
idge therapy tube was used The set-up 
of the maclune for the entire experiment 
was as follows The kilovolt meter was set 
at 96, which dehvered 112 peak kilovolts as 
measured by the sphere gap , the milliam- 
meter was set at 6 milhamperes , the focal 
distance was 10 mches, the filter was 
eqmvalent to 4 mm alummum , the roent- 
genometer was kept at 3 2 microamperes, 
which, by calculation, gave 0 6 r per sec- 
ond The desired r, or dosage, was ob- 
tamed by varying the tune of exposure 
A speaally designed irradiation box was 
used for this experiment In it was m- 
corporated a portable mcubator, a candler, 
and a scattered-ray absorber 
An electncally heated mcubator was 
used for this work It was proinded with a 
rehable thermostat, humidity equipment, 
and a means of ventilation The tempera- 
ture was kept at 103 ° F , with a vanabon 
less than 0 2 ° P , the humidity bemg kept 
at 50 to 60 per cent The eggs were turned 
tv ice in 24 hours 

material and methods 
_ of white and brown Leghorn chick- 

* Type C model, made bj the Standard X-ra> Com- 


ens were used for this experiment All 
were mcubated for a certam period of tune 
before they were irradiated The age of 
the embryo vaned from 19 to 243 hours 
mcubabon The vitahty of all eggs was 
estabhshed with the aid of the candler 
before irradiabon Controls were kept 
for each experiment With the excepbon 
of irradiation, the control eggs were sub- 
jected to idenbcally the same treatment as 
were the experimental eggs 

In the early part of the experiment it 
seemed necessary to determme the effect 
of the shell and shell membranes on the 
x-rays Out of the total of 572 eggs, 63 
were irradiated through a window cut in 
the shell and its membranes After irra- 
diabon, the operung was sealed and the 
eggs mcubated The rest of the eggs were 
x-rayed with their shells intact Another 
attempt was made by measurmg the rays 
of known amount with a Victoreen r-meter 
after they had passed through the shell and 
the shell membranes The results wdl be 
discussed later m the paper 

RESULTS 

The results of this experiment can be 
divided mto the foUowmg groups (1) Em- 
brj’-os that died m the shell at or shortly 
after uradiabon, (2) chicks that died after 
considerable development, which are here- 
after spoken of as 15 =fc days old cbicks , (3) 
chicks that died m the shell at the comple- 
tion of development, or full term, (4) 
chicks that 'hatched, (5) chicks that 
showed various degrees of anomahes and 
defortmbes 

EMBRYOS that DIED IN THE SHELL AT OR 
SHORTLY AFTER IRRADIATION 

These consbtute a large group, 255 out 
of a total of 572 eggs All were mcubated 
pnor to radiabon The age vaned from 19 
to 240 hours The dosage used was from 
on to finn r aii 
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could be found, and, contrary to prcAuous 
observ^ations, the intercellular bridges were 
more defined between the larger cells that 
remained Vascularization became more 
pronounced between the conum and the 
epidermis The lower part of the conum 
was much hcamer and many new' cells 
could be found about the minute vessels 
The walls of the vessels were definitelj' 
thicker and the vascular system was in- 
creased Pigmentation was also more pro- 
nounced (Fig 5) 

The skin of frog C, wliicli had received 
file erj'thema doses twelve days before, 
gave definite signs that the conum w'as 
teanng away from the epidcnnis, leaving 
degenerated cells between The squamous 
cells were sloughing olT and the columnar 
cells were becoming granular in nature 
(Fig 6) After si\ty-eight days, all of the 
columnar cells had disappeared and the epi- 
dermis had decreased in thickness The 
upper layer of the conum evliibitcd an in- 
tensely proliferated area of growtli, ha\nng 
many cell nuclei as previously desenbed 
The entire conum had thickened as before 
and the increased vasculanzation w as also 


and by determining their death rate under 
different dosages 

CONCLUSION 

The present mvestigator beheves that 
the effects desenbed are due directly to the 
action of the \-rays on the cells or to the 
action of the secondary cathode rays pro- 
duced by the pnmary beam impmgmg on 
the tissue According to the most modem 
\'icw'pomt, “H” substance (10) is hberated 
quite slow'ly from the injured cells durmg a 
long penod of time, causmg the capiUanes 
to dilate Because of this gradual seepage 
of “H” substance, the dilation persists, and 
the pow-er of contractmg to the ongmal 
state is lost as other cells grow and fill the 
stretched netw'ork formmg the walls of the 
vessels This action undoubtedly thickens 
tlie walls and makes them less permeable 
to the nutntive elements that are necessary 
for the growth of the tissue cells Gradu- 
ally some die while others acquire abnormal 
forms of growth X-ray shock and m- 
creased nitrogen m the unue soon after ir- 
radiation might also be evpiamed by the 
sudden release of “H” substance m more 


present (Fig 7) Under high magnifica- 
tion the epidermal cuboidal cells appeared 
to be fused together, altliough tliose that 
were more normal had very pronounced 
intercellular bndges Some mitotic figures 
were nsible 

Frog D died tw'cntv-two days after seven 
erythema doses had been apphed At this 
time all columnar cells had disappeared and 
the mtercellular bndges were intensified 
There seemed to be no regeneration at this 
time as tliere W'as in the case of F Vascu- 
larity had increased and the conum had 
thickened The granulations m the cell - 
nucleus appeared to be moiung to the outer 
portions of the nuclei (Fig S) These ob- 
servations in general confirm the results of 
previous mvestigators, and demonstrate 
that different dosages wall give different 
effects The hardmess of the individual 
cell enters mto the reaction, as has been 
shown by x-radiation of different bactena, 


sensitive tissue 
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to extncate themselves from it This con- 
dition IS not caused by malposition, 
stranghng, or drouTimg, but it is probably 
due to the lack of -vntality of the chick In 
approximately 70 per cent of these speci- 


chicks dead m the shell at full term, and 
chicks dead m the shell at 15=^ days of in- 
cubation The abnormalities vary from 
distorted toes on one or both feet to a total 
lack of one or both feet (Fig 1) That part 



Fig 2 (left) Deformed head of full-tcmi Fig 3 {right) Head with 
skin remowd , (a) normal, (6) deformed 


mens, the yolk sac was protruding from the 
abdommal wall It may var)'- from a slight 
protrusion to a completely extended yolk 
sac More than 30 per cent of these chicks 
are smaller in size than the controls at the 
time of hatching Abnormahties of van- 
ous sorts are common m these chicks 

CHICKS THAT HATCHED 

There were 111 birds m this group The 
age vaned from 19 to 240 hours, and the 
dosage was from 40 to GOO r They were 
equivalent m size to the controls Ap- 
proximately S3 per cent of the hatched 
chicks appeared normal m development 
and behavior, the remaining 17 per cent 
Mere deformed Most of the apparently 
normal chicks were raised to maturity for 
further obserx’-ation 

ABNORMALLY DEVELOPED CHICKS 

Chicks having abnormal dex^elopment 
may be dixnded into four subdimsions (1) 
Clucks with deformed inferior extremities 
(2) Chicks ivith deformed heads (3) 
I’aral}T!:ed birds (4) Chicks ivith miscel- 
laneous defonmties 

Defonitcd Inferior Extremities — To this 
group belonged 34 chicks They were ob- 
tained from three sources hatched chicks, 


of the extremity above the missmg mem- 
bers was, to all appearance, normally de- 
veloped The reduction in the number and 
size of the toes was the most common 
finding in this group of abnormahties In 
many cases only one toe or part of a toe 
remamed attached to the metatarsal, tar- 
sal, or m some cases, directly to the tibia 
The average age was 53 hours, 48 hours in- 
cubation gave the largest number of tera- 
tology The dosage m all, except one 
specimen, was 400 r In the exception, the 
dosage was 240 r and the age 170 hours 
Chicks with Deformed Heads {None of 
These Hatched) — These deformities ap- 
peared to be similar to hydrocephalic mal- 
formations, produced by x-rays m mam- 
mals (Job, Leibold, and Fitzmaunce, 10) 
Both the brain and the cramum were en- 
larged m aU dimensions, but particularly in 
the dorso-ventral axis (Figs 2 and 3) 
This combmation was found m chicks dead 
m the shell at full term, and at 15 ± days of 
incubation The size of the head varied 
from shght enlargement to that shoivn m 
Figures 2 and 3 The enlargement was not 
sjnnmetncal m all cases, in some spea- 
mens one half of the brain was normal m 
size and the other half was considerably 
enlarged There were eight sjunmetncally 
developed hydrocephahe specimens The 
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before the)' Avere placed on the \-ray ma- 
chine 

CHICKS DYING IN THD SHELL AT 15± DAYS 

In this group of GS eggs were included 


pearance, normal chicks Some sho 
ous sorts of deformities which will 
scribed later in this paper The age 
group varied from 19 to 73 hours 
dosage was from 60 to 400 r 



Fig 1 


Defomud lower extremities 
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In Table I, the results of irradiated and 
control eggs are summarized and the varia- 
tions expressed m percentages It will be 
seen that 45 per cent of aU the fertile eggs 
receiving radiation failed to develop, 
whereas only 20 per cent of the control 
eggs failed to develop The latter 20 per 
cent IS the highest percentage of failure of 
development of control eggs that have been 
obtamed m this laboratory This was ob- 
tamed during the ivinter period when via- 
bihty IS normally at the lowest 
The best results have reached 100 per 
cent development The average obtamed 
m this laboratory as well as that obtamed 
at the supply station, varied between 5- 
10 per cent The lowest developmental 
rate of the control eggs are used here be- 
cause of the fact that most of this work was 
done durmg the wmter season 

In the case of embryos djong m the shell 
at or shortly after radiation, it can be 
shown that the effect of x-rays on the em- 
bryo vanes directly with the dosage and m- 
versely with the age (Tables II and III) 
The same is true of aU the groups of the 
anomalies obtamed m this experiment, ex- 
cept that the results are more reliable m 
cases m which there are a larger amount of 
experimental atumals In mdividual cases 
as well as m several of the groups, consider- 


TABLE II AGE 50 HOURS DOSAGE 

VARIABLE 


Dosage 

No 

Eggs 

Rayed 

No 

Eggs 

Dead 

Percentage 

of 

Dead 

SO 

6 

1 

20 

240 

27 

7 

20 

400 

131 

70 

53 

000 

14 

14 

100 


TABLE HI DOSAGE 400 r AGE VARIABLE 


Age 

No 

No 

Percentage 

Eggs 

Eggs 

of 


Raj ed 

Dead 

1 

Dead 

19 

20 

19 

95 

20- 30 

20 

21 

SO 

31— 4S 

111 

5S 

52 

49- SO 
Sl-140 

13S 

24 

54 

9 

39 

39 


able vanation exists m the correlation be- 
tween results obtamed, dosage, and age of 
the embryo 

A more or less defimte correlation was 
found only m two groups — deformed m- 
fenor extremities and paralyzed chicks In 
case of deformed mfenor extremities, the 
age was 48 hours, with a dosage of 400 r, 
and, m case of paralysis, approximately 70 
hours incubation with 400 r, which may be 
regarded as cntical penods m the develop- 
ment of the mfenor extremities of the 
chick 

Heim (9) reports a reduction m size of 
irradiated chicks two-tturds of the normal 
In our chicks, m those which died m the 
shell at full term, there was a protrudmg 
yolk sac m 70 per cent and reduction m size 
m 30 per cent of cases In the irradiated 
chicks that normally were able to hatch, no 
appreciable reduction m size and weight 
was noticeable The above discrepancy m 
the inclusion of the yolk sac and ^e lesser 
size was very hkely due to the chicks hav- 
mg died in the shell a day or two pnor to 
hatching time and not to the effect of x- 
rays 


SUMMARY 

Five hundred and seventy-two hens’ eggs 
have been subjected to the effects of x-rays 
at dosages varymg from 40 to 600 r, and at 
ages ranging from 19 to 243 hours 

The results are as follows 

(1) In 45 per cent ot the cases there was 
httle or no development after irradiation 

(2) In 24 per cent of the cases, chicks 
died m the shell at full development 

(3) In 11 9 per cent of the cases, chicks 
died after development had preceded for 
several days (15 ± days) 

(4) In 9 per cent of the cases, chicks’ 
lower extremibes were paralyzed 

(5) In G per cent of the cases, the m- 
fenor extrermties were deformed The de- 
formity varymg from a distortion of the 
toes to a total absence of one or both feet 

(6) In 1 4 per cent of the specimens, there 
was^a hydrocephahc head deformity 

(7) One per cent of the cases were mis- 
cellaneous deformities 
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average age for this deformity was 12S 
hours, and the aierage dosage was 217 r 
Paralvsts of the Ivjcnor E\lmmhcs~ 
Tlie chicks belonging to this group were 
unable to walk or stand upnght, tlie) 
moved about b) propelling themselves 
with their i\ungs and beak Both lower 
extremities were involved They were 
hmp, and the toes vere usually flexed 
The chicks died early ownng to their in- 
ability to secure sufficient food and iiater 
With some care thev could be made to sur- 
\nvo, but would show no improvement ex- 
cept m the eflicienc}’’ of using their w'lngs 
and beak as a means of locomobon Other 
deformities were not usuallj' associated 
with instances of paraljsis, except m one 
specimen having a distorted neck or tor- 
ticollis Tliere were ten paral}'tic speci- 
mens The a^ crage incubation period w as 
70 hours, and the average dosage w'as 
400 r 

Afisccllavcoiis Deformities — Under this 
heading w'ere included abnormahbes w'hich 
were known to occur also m the controls 
Of such, altogether six m number, there 
W'ere cases of polydactyhsm, acrama, and 
bill and w'lng deformities Polydactyhsm 
is the most common deformity of this 
group, but such instances were not more 
common in the x-rayed material than in tlie 
controls The acrama cases lack tlie cal- 
varium , the brain was present but small in 
size Tlie bill deformities were of various 
kinds , usually the lower jaw was affected — 
it may be shorter than the upper jaw or it 
may be misplaced Wing deformities were 
rare among chicks in this flock Only one 
case was recorded in which the metacarpals 
assumed an abnormal relationship to the 


radio-ulnar junction, which resulted m 
turmng the tip of the wing outward 

DISCUSSION 

The lethal dose of x-ray for white and 
brow'n Leghorn chick embryos, W'lth the 
setup used in these expenments, was close 
to bOO r This w'as apparent by the fact 
that, out of 29 eggs irradiated with 600 r, 
only one chick hatched The age was vari- 
able, ranging from 40 to 100 hours 

The effect of the shell and shell mem- 
branes on the values of madent x-rays was 
ascertained m tw'o w'ays First, m 63 eggs 
tlie shell and its membranes were removed 
pnor to exposure to x-ray After irradia- 
tion the eggs were sealed and allowed to 
continue incubation The results obtained 
from eggs so treated parallel those m which 
the shell w'as left mtact The second ap- 
proach was a direct measurement of rays 
before and after they had passed through 
the shell and its membranes b> a Vic- 
toreen r-meter By this method it was 
found that there w as a loss of 0 2 r per nun- 
utc m ordmarj' dense shells, and 0 4 r per 
minute in porous shells This meant that 
m a dosage of 600 r there was a loss of from 
3 33 to 6 66 r Since very few eggs have 
porous shells, this loss was very small 
and not detectable by the first method 
Strangeways and Fell (13) report absorp- 
tion of madent rays by the egg shell to be 
approximately 40 per cent This method 
of measurement or of the calculation was 
not given m their paper In passing x-rays 
through the entire eggs, the Victoreen 
r-meter showed a loss of 3 r per minute In 
view of this, it IS difficult to understand the 
results obtained by the above authors 


TABLE r COMPARISON OP X-RAYED (572) AND CONTROL (61) EGGS 


Results 

Irradiated 

Controls 

Difference 

in 

Per cent 

No 

Per cent 

No 

Per cent 

No development 

Hatched 

Death m shell at full term 

Death m shell at 15 =<= days 
Paralysis 

Deformed mfenor extremity 

Head deformity 

Miscellaneous deformities 

255 

111 

138 

08 

10 

34 

S 

C 

45 

20 , 
24 

11 9 

9 

6 

1 4 

1 

12 

41 

5 

1 

None 

None 

None 

3 

20 

06 

8 

1 0 
None 
None 
None 

4 6 j 

25 

46 

16 

10 3 

9 

0 

1 4 
-3 5 
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In Table I, the results of irradiated and 
control eggs are summarized and the varia- 
tions expressed m percentages It will be 
seen that 45 per cent of all the fertile eggs 
receivmg radiation failed to develop, 
whereas only 20 per cent of the control 
eggs failed to develop The latter 20 per 
cent IS the highest percentage of failure of 
development of control eggs that have been 
obtamed m this laboratory This was ob- 
tamed durmg the wmter period when via- 
bihty is normally at the lowest 
The best results have reached 100 per 
cent development The average obtamed 
m this laboratory as well as that obtamed 
at the supply station, varied between 5- 
10 per cent The lowest developmental 
rate of the control eggs are used here be- 
cause of the fact that most of this work was 
done durmg the wmter season 

In the case of embryos dymg m the shell 
at or shortly after radiation, it can be 
shown that the effect of x-rays on the em- 
bryo vanes directly with the dosage and m- 
versely with the age (Tables II and III) 
The same is true of aU the groups of the 
anomahes obtamed m this experiment, ex- 
cept that the results are more rehable m 
cases m which there are a larger amount of 
experimental ammals In mdividual cases 
as well as in several of the groups, consider- 


TABLE n ^AGE 50 HOURS DOSAGE 

VARIABLE 



No 

No 

Percentage 

Dosage 

Eggs 

Eggs 

of 


Rayed 

Dead 

Dead 

SO 

5 

1 

20 

240 

27 

7 

20 

400 

131 

70 

53 

GOO 

14 

14 

100 


TABLE m — dosage 400 r age variable 


Age 


10 

20- 30 
31- 48 
•10- SO 
Sl-140 


No 

Eggs 

Ra>ed 

No 

Eggs 

Dead 

[ Percentage 
of 

Dead 

20 

19 

95 

2G 

21 

SO 

111 

58 

52 

138 

54 

39 

24 

9 

39 


able variation exists in the correlation be- 
tween results obtained, dosage, and age of 
the embr)''o 

A more or less defimte correlation was 
found only m two groups — deformed in- 
fenor extrenuties and paralyzed chicks In 
case of deformed mfenor extremities, the 
age was 48 hours, with a dosage of 400 r, 
and, m case of paralysis, approximately 70 
hours incubation with 400 r, which may be 
regarded as cntical penods m the develop- 
ment of the mfenor extremities of the 
chick 

Henn (9) reports a reduction m size of 
irradiated chicks two-thirds of the normal 
In our chicks, m those which died m the 
shell at full term, there was a protrudmg 
yolk sac m 70 per cent and reduction m size 
m 30 per cent of cases In the irradiated 
chicks that normally were able to hatch, no 
appreciable reduction m size and weight 
was noticeable The above discrepancy in 
the mclusion of the yolk sac and the lesser 
size was very likely due to the chicks hav- 
mg died m the shell a day or two pnor to 
hatchmg tune and not to the effect of x- 
rays 


SUMMARY 

Five hundred and seventy-two hens’ eggs 
have been subjected to the effects of x-rays 
at dosages varymg from 40 to 600 r, and at 
ages rangmg from 19 to 243 hours 

The results are as follows 

(1) In 45 per cent of the cases there was 
httle or no development after irradiation 

(2) In 24 per cent of the cases, chicks 
died m the shell at fuU development 

(3) In 11 9 per cent of the cases, chicks 
died after development had proceded for 
several days (15 * days) 

(4) In 9 per cent of the cases, chicks’ 
lower extremities were paralyzed 

(5) In 6 per cent of the cases, the m- 
fenor extrenuties were deformed The de- 
formity varymg from a distortion of the 
toes to a total absence of one or both feet 

(6) In 1 4 per cent of the specimens, there 
was a hydrocephahc head deformity 

(0 One jier cent of the cases were mis- 
cellaneous deformities 
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(8) No appreciable difference in the re- 
sults were noticed between chicks irra- 
diated mth shell and shell-membranes 
opened and those mth shell intact 

(9) Eggshell of ordinar)'- density ivith 
its membranes absorb 0 2 r of \-ravs per 
minute 
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X-RAYS AND RADIUM IN THE TREATMENT OF TUMORS 
OF THE CONJUNQIVAi 

By Dr GUSTAV PETER, Amencan Hospital, jlfexico City 


I N a former paper, published m "Re- 
Austa de Radiologia y Fisioterapia,” 
1935, and based on 120 cases of cuta- 
neous epithehoma and 12 cases of epithe- 
homa of the conjunctiva, treated with 
vraj’^s of different wave lengths, ganrma 
rays, and beta rays, I presented the follow- 
ing conclusions 

(1) In working with oscillatory electro- 
magnetic waves of from 10 to 0 16 Ang- 


tiva, cured 14 years ago with x-rays of 0 2 
Angstrom umt, a glaucoma developed a 
few months after the irradiation Since 
then I have used a capsule of beta rays (10 
nulhgrams) and a 0 2 mm silver filter in all 
ophthalmic cases, with the result that no 
comphcations have followed any of these 
treatments It is supposed that the small 
penetration of the beta rays has allowed 
such satisfactory results without comphca- 



4 B C 

Fig 1-4 Case 1, Group I (see table), showing condition on June 1, 1934, Fig 1-5, on June 12, 
1934, Fig l-C,onAug 15,1934 


Strom units for the destruction in general 
practice of cutaneous epithehoma, no opti- 
mum wa\e length was found, the use of 
which could be preferred to that of others 
of the senes In other words, the same re- 
sults may be obtained ivith x-rays as ivith 
radium under the specified conditions 
(2) On the other hand, m coraparmg 
osallatorj’^ electromagnetic rays ivith beta 
corpuscular rays, the conclusion is reached 
that in all this group of radiations, mclud- 
ing tlie moderately penetrating gamma 
rays in tlie xmddle of the gamma-ray scale, 
the beta rays, which are the least used in 
present-day practice, are the most active 
More recently I have had the opportu- 
nity to test the practical a alue of these con- 
clusions due to the foUomng arcumstances 
^ a case of epithehoma of tlie conjunc- 

* TranslalfH ivw > t t'l _ * 


tions mvolAung deeper tissues, such as the 
cihary body and the crj’^stalhne lens 

Two years ago, on checking the imper- 
meability of my radium containers, I found 
that the capsule had a microscopic defect, 
impossible to locate exactly, which allowed 
the emanation to escape In order to cor- 
rect this, I was obhged to seal hermetically 
the entire capsule m a 0 3 mm sih^er filter 
This resulted in the disadvantage that the 
filter absorbed nearly all the beta rays, and 
the intensity was thereby reduced from 15 
r to 3 2 r per minute 

Figs 1-A to 2-B, mclusiA'e, show two of 
the 12 cases of conjunctival epithehoma 
cured Awth the onginal capsule The case 
shown m Figures 3-^ and 3-C was cured 
with the capsule after it Avas hermeticallv 
sealed in the sih^er filter 

Ol- - _ - - 
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Groups I and II, it ivill be noted that the 
dosage in Group II is three and a half tunes 
that in Group I Furtliennore, tliree 
months of almost daily applications were 
necessar)'^ for complete cure, and the pa- 
tient complained of pain five months after 


the total duration had to be increased in 
using Group II techmc is explained by the 
arcumstance that the intensity and the 
daily fraction was four and a half times less 
in til at group 

In both groups an exudative epidermitis 



A B 

Tig 2-/1 Case 2, Group I (see tabic), showing condition on May 15 1933 
Fig 2 B on Aug 1, 1935 



Fig 3 A Case 1 Group 11 (see table), showuig condition on March 1, 1035 Fig 3 B on June 24 1935 
Fig 3 C , on June 15, 1935 


the beginning of the treatment, m spite of 
the fact that, chmcally, the eye was normal 
No other patient has suffered prolonged 
discomfort 

The fact that the total dosage as well as 


developed on the edges of the eyehd m the 
areas not entirely protected by lead Using 
Group II techmc, the epidermitis de- 
veloped m a more pronounced form even 
before the tumor had disappeared com- 






pletch , and lasted a w eek longer At the 
present time (the last of November, 1935), 
the e\e is climcally normal, but tlie patient 
still complained of pain in tlie ej eball dur- 
ing the last ^^•eek of August 
The increased amount of work for the 
plnsician, as nell as tlie trouble for the 


patient usmg Group II techmc, prompted 
me to look for another solution of the 
problem I found this by appljmg the first 
conclusion mentioned in this paper, 7 e the 
same results may be obtained by the’ use 
of either \-rays or radium 

The two cases of Group HI were, there- 
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fore, treated with x-rays and cured The 
fractional dosage, intensity, field, and half 
value layer were reproduced as accurately 

— as possible 

^ After a senes of treatments of 12 frac- 
I lions a day (except Sunday), the tumor 
presented the typical aspect of destruction, 
g which IS charactenstic of radium uradia- 
■X tion treatment A week later, the destruc- 

T lion was almost complete and a shght im- 

3 tation of the skin had developed on the 
a border of the eyelid in unprotected spots 
2 -A- eek later, both the tumor and the imta- 
I tion of the skm had disappeared The 

i course of the disease and the character of 

g the exudative epidemutis nere the same as 
S ivhen using Group I techmc, and expenence 

— I of many years has proved that the eyeball 

1 as iiell as the skin can easily stand this 
§ treatment 

~ I The teclimc used in Group III represents 
o a special case of fractional techmc, the rela- 
_ o tively harmless effects of which on the skm, 
S using shorter wave lengths, have been care- 
_ ° fully studied and are well known (Miescher, 

2 Borak, and others) Since ive know that 
It the dangers of certain dosages of given m- 

— , tensities dimmish mth the mcrease m wave 
° length, it is not to be supposed that the 

_ ; exudative dermatitis produced with Group 
^ III techmc would be more harmful than the 
Q epiderrmbs which we apply without hesita- 
~ i tion to cutaneous epithehoma, m spite of 
^ the fact that penetrabon there is greater 
I and the field larger In epithehoma, we 
_ ^ know that this techmc is easdy tolerated by 
° the skin and that it produces no detnmen- 
t tal after effects 

The similarity of the techmc used m 
■5 Groups I and III permits the hypothesis 
that, for the ocular bulb, the cihary body, 
~i and the crystalline lens, espeaally, the 
5 effect IS the same 

i On comparing the techmc of Groups I 
"S and III, it IS noted that the total dosage 
-| with x-rays had to be greater than the 
5 dosage with radium (x-rays, 1,800 r 
' S radium, 1,000 r) In addition to this, two 
I weeks were needed for the x-ray treatment, 

7 whereas the same result was accoraphshed 
with radium m half that tune This fact 


X 
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supports the second conclusion mentioned 
above, i e , that the corpuscular rays are 
more acbve than the oscillatory rays 

These chmcal observations naturally 
must be corroborated by exact physical 
methods The lomzation chamber of the 
Mekapion, ivith which the measurements 
were made, is guaranteed for wave lengths 
of from 70 to 220 kilovolts The \-rays 
used were 44 kv , corresponding to a half 
value layer of 0 01 copper (0 S Angstrom 
umt) The half value layer of the radium 
capsule before its repair had only been cal- 
culated at 0 01 copper The direct meas- 
urement at the important moment of dis- 
covering the defect was not possible, due to 
the danger of re-chargmg the lomzation 
chamber with emanation For these rea- 
sons, one cannot overlook the possibility 
that the smaller total dose necessary m the 
radium treatment may be explamed by less 


penetration than that calculated, or m 
other words, by more absorption m the 
wall of the ionization chamber 

CONCLUSION 

Epithehoma of the conjunctiva may be 
cured with \-rays as weU as with radium, 
by usmg a techmc which differs only m 
mmor details of small, practical, or eco- 
noimc importance 

REFERENCES 

1 Peter, G Glaucom nach R6ntgenbestrahlung 
Strahlentherapie, 17 

2 Peter, L Studien zur expenmentellen Rdnt- 
gen und Radiumkatarakt Archiv f Ophth , 125 

3 Fi^askamp, W Ueber Rdntgensiaden und 
Scbaden durch radio aLtive Substanzen TJrban &. 
Schivarzenberg, Berlin and Vienna, 1930 

4 Friedrich and Zimmer Beitxaege zum Problem 
der Radiumdosierung Strahlentherapie, 51 

5 Smereker and Juris Messung der beta Strahlen 
des Radiums in r Emheiten Strahlentherapie, 52 

6 Duke Elder S Recent Advances in Ophthal- 
mology, 1934 



LEON J MENVILLE, M D , EJitor 


HOWARD P DOUB, M D , ^siocwic Editor 


INFORMATION CONCERNING-THE NATIONAL HOUSING AQ AS IT 

MAy a'ffeq radiologists 


The National Housing Act nhich is being 
administered by the Federal Housing Adminis- 
tration was designed to be of help to the pro 
fessional and scientific man as ncll as tlie lay- 
man, tlic small home omier, the man in business 
and mdustr3 

The regulations under which it is cas> to get 
insured modernization credit arc so attractive 
that the radiologist, or otlier specialist whose 
establishment ma> be m need of modernization, 
repair, or new equipment essential to tlic con- 
duct of Ins practice, should be familiar with 
tlie pro\ isions 

First it should be csplamcd that it is possible 
to get insured credit for as mucli as '^50,000, or 
for a few hundred, depending upon the need 
and tlie credit standing of the borrower The 
carrjnng charges may ne\ cr be in excess of the 
cqumilent of a ^5 discount for each SlOO face 
value of a one-year monthly installment note 
The loan is to be repaid m equal monthly in- 
stallments and may be spread over a penod 
of as long as five years 

The Federal Housing Administration does 
not lend the money The transaction is made 
through ordinary banking channels with banks 
which have entered into contracts with the 
Federal Housing Administration, under which 
the administration insures them against loss up 
to 20 per cent of tlie total of such loans There 
are one or more such institutions in practicalb’’ 
every commumty in the United States 

The arrangement is so attractive that banks 
ordinarily are more than willing to extend the 
accommodation and it is now easy to get the 
required credit m instances in which it has Men 
difficult if not impossible dunng the penod of 


many instances be answered by the dealer or 
his representatn e Broadly, it would include 
the installation of non-portable and durable 
character — sufficiently so to outhve the penod 
of tlie loan 

Rulings have already been made that the 
following are eligible for loans 

X-raj' machines, \-ray generators, fluoro 
scopes, certain tjqies of deep therapy equip- 
ment, certain types of x-ray dosage measuring 
equipment, x-ray tilt tables, horizontal x-ray 
tables Equipment of this tyqie would ordi- 
nanly be considered ehgible 

In instances m which there is any doubt as 
to eligibility, suggest to the dealer that he send 
a complete descnption, with photographs, to 
the Federal Housing Admmistration, Washing- 
ton, D C , for an official rulmg 
Scientists or professional men who maintain 
their offices m residences are hmited to a loan 
of S2,000 Those who have ofifices m office or 
apartment buildings may obtain larger sums, 
if the banker approves 

hlcdical men who mamtam jomtly a clmic 
or diagnostic center may find it desirable and 
profitable to modernize and repair the structure 
(loans for this purpose are usually ehgible) and 
to mstall the latest dences essential to modem 
practices 

The legislation, as explamed, took this into 
consideration when it mcluded hospitals m the 
list of properties upon which large loans may 
be made 

Another and final pomt is that the loan is m 
cash for the full amount, so that purchases and 
repaus or modernization may be made on a 
cash basis with the benefit of the cash discount 


the depression , ^ i j 

The essential reqmrements are that the lend- 
mg agency must consider the appheant a go^ 
credit nsk and must be satisfied as to security 
m mstances m which secunty is eonsid^ed 
advisable This is because the banker mstead 
of the government makes the loan . v,, n 

The question of the type of eqmpment wffi^ 
would be considered ehgible for a loan may 


IN MEMORIAM 

BUNDY ALLEN, iM D 

VlTien members of the Radiological Society of 
North Amenca gathered for then 1935 Annual 
Meetmg, they were shocked 
hear of the death, a few days before, of their 
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fnend and past president, Bundy Allen He 
was the victim of a colhsion between his car, 
dnven by himself, and a bus, the latter being 
used by a party returning from a fishing trip 


Bundy Allen was bom Aug 21, 1885, at Car- 
bondale, Ilhnois, m which town he received his 
elementary schooling He took a pre-medical 
course at the University of Indiana and re- 



The late Bund> Allen, M D 


Dr Allen lived more than twentj-four hours, 
but did not regain consciousness, the skull 
fracture which he suffered was of so serious a 
nature that tlic phj sicians m attendance knew 
that the cliance of Ins rcco\ en, was slight His 
cle\ cn \ ear old son, Josepli, who was in the car 
w itli him when the bus stnick Ins car, w as not 
scnoush hurt 


cen ed his AI D degree m 1912 from St Louis 
mversity, at St Louis, ALssoun After prac- 
tising mediane for two years m that citv he 
to the Umversa, of Iowa, 

Sota- to 'ir'* of RoJ: 

He mamed hl,ss 
Ath Cochenour the same j'ear he took his de- 
gree m medicme In 1926 Dr Allen and his 
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family mo\ cd to Tampa, Florida, where he con- 
fined his practice of medicine to the spcaalties 
of roentgen ray and radium work 

Dr Allen was a member of his local, state, 
and national medical societies, the Radiological 
Society of North America (charter member), 
the Amencan Roentgen Ray Society, the Col- 
lege of Radiolog)% and the Bntisli Institute of 
Radiology, of England He was formcrlv 
Associate Editor of Radtolog\ His actnc 
interest uas manifested in civic associations 
and social welfare organizations in Ins home 
city 

His loss IS felt keenh b}’' his fnends, and the 
gnef felt o\cr his untimely death is deep and 
genuine 


HARRY B PODLASKY, MD 

Harry B Podlosky, AI D , died Sunday after- 
noon, Nov 3, 1935, of coronary thrombosis 
The attack was entirely unexpected since he 
had never had any sv'mptoms of coronary artery 
disease He v as 52 years of age For his inti- 
mates, his death was a shocking calamity, and 
by his many fnends throughout this country 
his passing u as deeply felt He is sur\nved bj 
his uifc and daughter, vho have no small com- 
fort in the tokens of kindl) and S3'mpathctic 
appreciation from an almost unsuspected host 
of fnends 



The late Harry B Podlasky, M D 


"Pod," as he was affectionately known, did 
not leave a great monument of medical achieve- 
ment in the sense of accomplished research or 
extensive bibhography He was alwaj s active, 
however, in radiological arcles, and his hand- 
some figure and mgorous personahty lent color 
and dignity to medical gathenngs He was a 
member of both of the great national radiologi- 
cal societies, and recentl> had become a Fellow 
of the Amencan College of Radiology and a 
diplomatc of the Amencan Board of Radiology 
In Wisconsin, his activities in the State Section 
of Radiology, Milwaukee Roentgen Ray So- 
ciety, and Milwaukee County Medical Society 
were always in the interests of the profession 
He founded and directed the Department of 
Radiolog}' at Mount Sinai Hospital, Mil- 
waukee Into Mount Sinai Hospital went en- 
ergy, entliusiasm, and devotion of a kind and 
degree not gn en to any of his other interests 
For him, this hospital loomed as the hub of his 
medical community, and he visualized it as a 
source of energizing medical traimng and edu- 
cation for the novitiates in mediane 
He fulfilled the destinies of the true physician 
by his actmties as a teacher, being head of the 
Department of Radiology at Marquette Univer- 
sity and Editor of the section on x-ray of the 
"Wisconsin State Medical Journal ” 

As a radiologist, his forte was in the field of 
diagnosis, and it may certainly be said that he 
possessed not only diagnostic abihti' of a super- 
lative degree, but, coupled with that, knowl- 
edge of medical practice inherited from his 
years of general methane before speaalizmg m 
radiology He strongly felt the need for radi- 
ologists to hai e at their command a broad con- 
cept of medicine and sound traimng in path- 
ology and physiology He frequently laid the 
shortcomings of speciahsts m his field to the 
lack of a broad medical education His fnends 
frequently criticized him for his almost ultra- 
conservative readmgs of diagnostic investiga- 
tions Of late years he was prone to call atten- 
tion to the tendency for medicine to develop 
away from the arts and to adopt methods of ac- 
curacy, and in that regard, radiology in his 
opwion needed scientific control, and he much 
deplored the abuses of both the science and the 
practitioners of radiology by commerciahzing 
and economic mflueuces He was a vigorous 
protagomst of the development of the speaalty 
under national admsement, and strongly felt 
that the difficulties and problems besettmg ttis 
dmsion of medicme could be solved satisfac- 
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tonly only by national organization He was 
among that small group who were -wilhug to ac- 
cept the bnmt of sacrifice in the defense of a 
pnnciple A vigorous champion of personal 
and group rights, radiologists have lost in him a 
man of idealism and practical common sense 
For him, medicine was a religion Ethics, right 
living, and nght behaving had only one mean- 
ing In his teaching, it was not enough for him 
to teach subject matter, but always he had m 
mind the teachmg of the conduct of practice to 
students and recent graduates He exalted the 
profession of medicine Jefferson Medical Col- 
lege, from which he was graduated in 1909, may 
ivell be proud of Harry Bernard Podlasky 

Norbert Enzer, M D 


ANNOUNCEMENT 

Harper & Brothers announce that the}' have 
acquired the medical book pubhshmg business 
of Paul B Hoeber, Inc A program of ex- 
pansion IS planned, and medical books will 
be published under the impnnt of Paul B 
Hoeber, Inc , Medical Book Department of 
Harper & Brothers hir Paul B Hoeber, 
the founder, remains m charge of this depart- 
ment 

Paul B Hoeber, Inc , was established m 
1901 as a medical bookstore The first book 
published under the Hoeber imprint — ^Ehrlich’s 
"Specific Therapeutics” — appeared in 1909 
Since then it has pioneered in the publication 
of authontative medical books which have 
been noten orth}' also for their fine manu- 
facture The firm is well known for its senes 
of Medical Monographs, which includes works 
by Francis R Packard, Hugh H Young, 
Da\ id Riesman, Sir Humphrj' Rolleston, 
Fredenck Tilne}', Charles A Elsberg, and other 
authonties It has specialized in medical 
liistor} , and established in 1917 the ‘Annals 
of Medical Historv',” internationally knowai as 
tlic outstanding publication of its kind 
\mong tlic eminent books which ha\ c appeared 
under the Hoeber imprint are ‘The Brain 
from \pe to l^Ian ’ b} Frederick Tilnej, 

iXerNOus Indigestion bj Walter C 'Vl^arez, 

Pediatncs of the Past b\ John Rurali, and 
the Annals of Roentgenology” of which 
sixteen y ohimes hay c been published to date 


BOOK REVIEWS 

SvMPOSiDM ON Silicosis An Unofficial 
Transenpt of the Sihcosis Symposium Held 
in Connection yvith the Trudeau School of 
Tuberculosis at Saranac Lake, New York, 
June IS to 22, 1934 Edited by B E 
Kuechle, Claims Manager, Employers Mu- 
tuals, Wausau, Wisconsin Introduction by 
Dr Leroy U Gardner Paper-bound 
volume of 99 pages and no illustrations 
Published by The Storey-Bellack Company, 
Inc , Wausau, Wisconsin, 1934 Price 
S5 00 

The book contaimng the tmofficial transcript 
of lecture notes taken dunng the Silicosis 
Symposium at Saranac m June, 1934, is a small 
one but of great value Each lecturer approved 
the notes of his lecture before it went to press 
It IS important to note that the financial returns 
are bemg given to the laboratory at Saranac for 
research on sihcosis 

The form is that of abstracts of the papers 
given at the conference, and the discussion of 
those papers It is unusually well written, 
very bnef, and y'ery readable The con- 
tributors to the conference were men of abihty 
who had real contnbutions to make As a 
result of these contnbutions, the vanous types 
of sihcosis can be recognized, the progress of 
the disease understood, the treatment im- 
proy'ed, and its prey'ention made possible 
On the whole, this book is the most con- 
structive piece of work on sihcosis that has 
ey'er been attempted and brought to a con- 
clusion It should be read and studied by 
ey'ery radiologist, ey'ery climcian interested m 
diseases of the chest, and every physician who 
comes m contact with mdustnal medicme 




INNEREN ERKRANKUNGEN Bj Dr HERBERT 
AssyiANN, Professor and Director of the 
hledical Clinic and of the Umy'ersity of 
Komgsberg Fifth Edition With 1248 
pages, 1216 illustrations, and 10 tables 
Parte I and II Published by Julius Spnnger. 
Berlin, 1934 Pnee Rm 87, bound, Rm 
90 

This well-known text-book, which has seryed 
for instruction and reference in the hands of 
many 3 oung and old radiologists and ph} sicians 
"orld, has been reprinted m its 
fifth edition The author, who is a Professor 
of Internal Medicme at Komgsberg, Germany, 



<' 0 -± 


RADIOLOGY 


lias succeeded admirably in presenting tliat field 
of roentgcnolog)' ^\lllch concerns internal 
medicine For the radiologist it is of particular 
interest to sec m what naj a man, i\hosc 
specialty is internal medicine, uses the roentgen 
rays, the approach being clinical primarily, 
and roentgenological sccondanly For the 
general diagnostician these two volumes, with 
124S pages, represent a connecting link between 
medicine and roentgenology', to read this book 
might be easier for him than to study a book of 
roentgenolog)' written by a radiologist 

Volume I (4Gb pages) contains the chapter on 
the heart and blood vessels, mediastinum, 
lungs, pleura, and diaphragms The normal 
roentgen appearance and the question of deter- 
mining actual heart-size arc related in detail 
Pathological changes in size and contour arc 
discussed at great length The recent, mticli- 
talkcd-of k) mography is mentioned, and some 
newly desenbed roentgen symptoms, \aluable 
in tlie diagnosis of heart diseases, are quoted, 
such as ancury’sms of the heart, tumors of the 
heart, and calafication of the lalvcs The 
aorta and its roentgenologically demonstrable 
diseases arc allocated 30 pages and not much 
more could be said to complete that subject 
Artenography takes up only a few lines 
The mediastinum and its pathology is dealt 
witli adequately' but probably not as ex- 
tcnsiv ely' as the material on the heart 
The treatise on the lungs, pleura, and dia- 
phragms might constitute a book in itself 
One misses the mention of a vena azygos lobe 
in the lower lung-fields, wluch has been de- 
scribed recently It is interesting to note that 
massive atelectasis is related only by quoting 
the literature, and tliat the reproductions of two 
chest films, shoivmg this condition, are taken 
from Sante’s book, “The Chest ” It would 
appear from this that such a condition is not 
commonly recognized in Europe, for it is 
certainly not rare in the United States Many 
pages are devoted to a fully sufficient descrip- 
tion of the roentgen signs of all stages of 
tuberculosis However high the author s re- 
gard IS for the outstanding importance of roent- 
genography, he stdl insists on the extensive 
use of alt clinical diagnostic means, especially 
for the question of activity and prognosis 
Unusual and rare diseases of the lungs are 
mentioned, but their descnption is hardly 
detailed enough to make this section useful as 
a reference All one wants to know about the 
radiological features of diseases of the pleura 


and diaphragpn will be found in these respective 
chapters 

Volume II deals extensively with diseases of 
the gastro intestinal tract (325 pages), the other 
abdominal organs, the unnary tract, the ner- 
vous system, bones, joints, and muscles 

The roentgen examination of the esophagus 
IS treated proportionately It is mterestmg to 
note that the author calls the diagnosis of 
gastnc diseases by means of multiple films, the 
Amencan method, while the preferenee for 
fluoroscopy is called the Vienna method 
Apparently, he does not know that the pro- 
cedure of Cole is not generally' followed at all 
tluoughout the United States, and that many 
Amencan examiners put a higher valuation on 
fluoroscopy than on films The author, himself, 
prefers a combination of both Considerable 
attention is paid to functional changes of the 
stomach Organic diseases are exammed for 
the roentgenological equivalent of the patho- 
logical features mainly, and so-called secondary 
signs arc considered of only secondary im- 
portance Cholecystography' receives the de- 
scription which It deserves A chmeal syn- 
drome of ptosis and atonv of the gall bladder 
is held doubtful, but it is stated that adhesions 
may often be demonstrated, especially when 
the gastro intestinal tract is filled by banum 
Methods used in the exammation of the 
unnary' tract are presented in a way which 
suffices for the field of mtemal medicme 
Roentgenology of the skull (mcludmg a 
special chapter on encephalography) gives the 
reader a general outhne of the value of this 
method It is menboned that in exceedingly 
rare instances, spinal cord tumors ought lead to 
roentgenologically demonstrable erosions of 
the vertebral The important contribution of 
Camp, of the Mayo Clmic, who found this 
true m a high jiercentage of cases, is not quoted 
Only those diseases of bones and jomts that 
concern internal medicme are described, and 
yet, the chapter contains about 140 pages 
It seems an almost unbehevable achievement 
for one man to master the entire field m such a 
remarkable way Certainly the character of 
such a text-book is more individuahstic than 
one contammg contributions of several authors 
The German hterature is quoted extensively, 
while the hterature in other languages is re- 
lated very sparsely and makes up less than 5 
per cent of all quotations Thus, some very' 
important Amencan contnbutions have been 
rmssed 
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For any physician who speaahzes m roent- 
genology or internal medicine and who reads 
the German language, this work is to be recom- 
mended as highly as ever It is the modermzed 
Assmann, truly bigger and better 

The 1935 Year Book of Radiology 
Diagnosis, edited by Charles A Waters, 
M D , Associate in Roentgenology, Johns 
Hopkins Umversity, Assistant Visiting 
Roentgenologist, Johns Hopkins Hospital 
Associate E(htor Whitmer B Firor, M D , 
Assistant m Roentgenology, Johns Hopkms 
Hospital Therapeutics, edited by Ira I 
Kaplan, B Sc , hi D , Director, Dmsion of 
Cancer, Department of Hospitals, Cit}" of 
New York, Director, Radiation Therapy 
Department, Belle^^le Hospital, New York 
City, Director, New York City and Brook- 
lyn Cancer Institutes, Associate Radiolo- 
gist, Lenox Hill Hospital, New York City, 
Chmcal Professor of Surger}^ New York 
Umversity Medical College With 5S0 
pages and 619 illustrations Published by 
The Year Book Publishers, Inc, Chicago, 
Dhnois, 1935 Pnce S4 50 

This annual revien of the current radiological 
hterature m its short penod of existence has so 
established itself that its appearance each year 
provokes the same satisfaction as the coming of 
a favonte magazine Notwithstanding the 
objections to short-cuts to knowledge, no 
mdl^^dual who is senously interested m the 
advancement of radiolog)’’ can peruse this year 
book without profiting much thereby and 
denxing an added stimulus for his work 

A re\new of the diagnostic section of this 
volume emphasizes even better than its prede- 
cessors that tlus branch of radiologj’^ is Irnng 
m the 'injection era ' and with the progress that 
has been made to date with radiopaque sub- 
stances, future revelations are interesting to 
speculate about Saitos’ unique work on the 
\nsualization of penpheral nen^es and theu 
pathologic changes (neurographj ) is an excel- 
lent example of what may be expected 

Altliough no unusual dei elopraents m radia- 
tion tlierapy occurred dunng the jear the 
literature concerning this phase of radiology 
uas profuse It is CNodcnt tliat tlus branch of 
radiologj IS suffenng from voltage "grouang 
pains "It IS, howexer, a moot question 
whether x-raj-s generated by superpowered 
apparatus liaxe greater tlierapcutic potenej 
tlinn tliose of tlie usual kind, generated by tlie 
200 kx apparatus ” Wnglit s lecture on the 
\-aluc of pre opcratixc radiation for breast 


cancer and Crossen's dedarations that “radia- 
tion IS the treatment of choice for caremoma of 
the cervix” and that “surgery should supple- 
ment, not displace, this more desirable pro- 
cedure” are two contnbutions of note 

An adequate review of the entire volume is 
obviously impossible because of its nature 
Needless to say the authors have condensed the 
current radiologic hterature m a manner that 
should msure the popularity of this work The 
illustrations are profuse and excellently repro- 
duced 


The Doctor’s Bill By Hugh Cabot 
With an introduction by A Laxvrence 
Lowell A volume of 313 pages and no il- 
lustrations Published by Columbia Um- 
versity Press, New York, 1935 Pnce 
S3 00 


The title of this book sounds far more popular 
than the contents will be to the average 
physician who is trying to collect his bills 
This IS a philosophic treatise upon the trends 
m methods and practice It is quite different 
m its xnexvpomt from the book by Chnstie 
(Econotmc Problems m Medicme) 

The medical profession recognizes Hugh 
Cabot as an lUustnous medical representative, 
admimstrator, and urologic surgeon The 
name of Cabot is great in medicme, whatever 
direction is pursued The introduction by A 
Lawrence Lowell, formerly president of Har- 
x’-ard University, is a further guarantee that 
the conserx'ative, God-communicating se- 
quence has been preserved 
The title is somewhat misleading because the 
substance of the book takes a far look mto the 
trends of medical practice The vierypomt is 
more philosophical and detached than prac- 
tical One should not say that it is impractical 
but certainly the book offers httle comfort to 
those of us who are harassed by the economic 
problems of the moment. It finds flaws rather 
than faults with the actixrties of the Bureau 
of Econonucs of the Amencan hledical Associa- 
tion The book is not anti-soaal or anti- 
Amencan Medical Association It is just a 
cold analjsis of medical trends and Cabot 
seems to behexe that thmgs are gomg to be 
different— m fact, quite different— as the in- 
cxntable turning-tables of soaal organization 
are applied to medical practice 
Cabot quotes tune and agam from Sir .Arthur 
Nen-sholme, the emment English pubhc health 

bJTt ^ reputation 

but his Amencan debut anH - 
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penenccs were devised by the lately developed 
Kingsbuiy of tlic 2\Iilbank Fund Unquestion- 
ablv this has interfered with the proper recep- 
tion of Sir Arthur’s ideas by tlie Amcncan 
profession No less an individual than the great 
\Vclch, of Hopkins, i\as sponsor, partisan, and 
fnend of Sir Arthur But whatever influence 
Sir Artliur's \isit had on Amenca, he has failed 
to provoke anv echo or chorus of praise by 
organircd medicine here 

Of course the average American phjsician 
looks no farther than the end of his nose for the 
solution of an economic problem Therefore, 
in choosing the accessible liaj of the moment 
he mav be missing the great pasture of per- 
petual nounshment In spite of the resoluting 
of countv , state, and national organizations m 
medicine, there are inevntable changes that arc 
now in the process of sedimentation The 
waters are stirred unrcasonablj and beyond 
all ocular vnsion of immediate solution The 
dough is in the kneading, the Icav cn cannot be 
measured How far arc the present activities 
m so-called social secuntv going’ \\ ill thc> 
engulf tJie established methods of indiv iduahstic 
and collective group methods of practice’ 
5\'’ifl they demand the regimentation of 
medicine to the extent that police protection, 
public education, water supplj, and fire pro- 
tection now enjoy compulsory taxation’ 

Cabot s concluding chapter is entitled, 
“WHierc do we go from here’ The theme of 
Ills message is he that pav's the piper, calls 
the tune ” Therefore, the taxpaj cr gets far 
more house from Cabot than the theme 
songs of 1034-19 55 American Medical Associa 
tion meetings grant Cabot feels that in 
meeting the demands of science, medical organi- 
zation has progressed to an adequate extent, 
but that there has been failure to recognize 
the problem of social mediane, therefore, the 
profession is now suffenng from the folly of its 
own neglect Cabot constantly reiterates his 
concern for the public interest He believes 
that physicians should be paid for their care 
of indigent and semi-mdigent patients by state 
payments, taxation and by collective subsidies 
for workman s compensation mdustnals, poor 
geographical population groupings, etc Cabot 
does not fear, but rather encourages, the intro- 
duction of laymen into medical groupings, 
boards, committees, etc , to provide stabil^ 

(m finances) and register public opmion He 
favors more and better pubhc health personnel, 
nurses and social workers and a larger active 
participation by physicians 


Cabot docs not argue for state medicine. 
Father, does he analyze the madequaaes of 
medical organization toward what he considers 
the inevitable demands of public mterest 
Therefore this may be considered as the view- 
point of a physician whose family trammg and 
life have been ultra-consenmtive, and that it 
records his reactions to the clamor of propa- 
ganda and foundations and to the alleged 
stubbornness or short-sightedness of organized 
medicine Cabot discusses the trends toward 
social security and the wider distnbubon of 
the benefits of invention, research, and what 
we arc now calling avalization It is not an 
antidote to Chnstie’s book Rather, is it a 
bitter pill, and here's hopmg that the profession 
IS not jaundiced and don’t need it But it is 
wntten by a Cabot and vou cannot just rub it 
off y our list 


Radium Treatment of Skin Diseases, New - 
GROWTHS, Diseases of the Eyes and 
Tonsils By Francis H Williams, M D 
(Han ), SB jMassachusetts Institute of 
■Technology , Senior Physician Boston City 
Hospital, Fellow Amencan Academy of 
Arts and Sciences, Ementus Member As 
sociation Amencan Physicians, Member 
Socidt^ de Radiologic M^dicale de France, 
Corresponding xtfember K K Oes^sebaft 
der Aerzte m Wien, Honorary Member 
Amencan Radium Society , Amencan Roent- 
gen Society', Radiological Society of North 
Amenca, etc Author ' The Roentgen Rays 
in Medicine and Surgery (3 editions), 1910- 
1903 Bound v’olume of 1 IS pages, 12 figures 
Published by the Stratford Company, 
Boston, Mass , 1935 Pnee S2 00 

This IS a small, concise v olume The text is 
presented m an interesting manner, inter- 
spersed with many' case reports and photo 
graphs of instruments designed by the author 
for the radium treatment of eye and throat 
lesions The ophthalmologist and laryngolo- 
gist wall find several valuable therapeutic sug- 
gestions for problems in their domain The 
radiologist, however, will especially esteem the 
book for its histoncal and inspirational value 
The author is one of the true pioneers of 
radiology' and desenbes many of his early re- 
searches and methods of measurement. His 
entliusiasm for radium therapy' after thirty 
years of expenence is a testimonial to the value 
of radium in mediane and is also an equal 
testimonial to the painstaking and conscienti- 
ous life work of the author 
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LeISTUNG -UNO Grenzen des Rontgenver- 
FAHRENS BEI DER ERKENNGNG TUBERCU- 
lOser Lungenveranderungen (The Ac- 
complishments and Limitations of the Roent- 
gen Method m the Study of Tuberculous 
Lung Changes) A comparative roent- 
genologic, clinical, and anatomic study By 
Pnv-Doz Dr Walter Schmxdt, Director 
and chief physician of the Tuberculosis 
Hospital, Heidelberg-Rohrbach With the 
collaboration of Pnv -Doz Dr H Wurm, 
Prosector, Pathologic Institute, Heidelberg 
A volume of 80 pages and 104 illustrations 
Published by Johann Ambrosius Barth, 
Leipzig, 1935 Pnce Rm 10 
This small monograph, with only 26 pages of 
text but with 104 excellent illustrations, pre- 
sents a correlation of the roentgen and autopsy 
findings in a senes of 170 well-studied cases of 
pulmonary tuberculosis It is Schrmdt’s pur- 
pose to supplement the onginal work of Graf 
and Kupferle, in this same field, b)' bnnging 
to it the knowledge of tuberculosis gained 
dunng the past decade, and particularly to 
add studies of the early adult lesion which were 
not covered in their monograph 
The introduction by Dr Wurm details the 
method of preparation and study of the path- 
ological specimens and their companson with 
the roentgenograms made during fife By this 
means the authors are enabled to present 
authontative data on the significance of the 
roentgenographic findings in a vanety of 
tuberculous processes 

The discussion includes detailed comment on 
the following old childhood infections, the 
earl}’- adult lesion, the question of endogenous 
or exogenous origin of adult lesions, the possi- 
bilit}-^ of the roentgen diagnosis of various 
pathological states, the recogmtion of the early 
cavity, the findings in old cavities, the sig- 
nificance of the roentgenographic findings m 
prognosis, the importance of proper roentgen 
technic 

There is little in this monograph that is 
unfamiliar to the Amencan roentgenologist or 
phthisiologist Ne\ ertheless, there is presented 
abundant confirmation of many relatively new 
ideas which in itself makes tlie book worth- 
while The material is presented most concisely 
so that there is a great deal of meat in the few 
pages of text Particular attention maj be 
called to the author s classification of tuber- 
culous lesions and to the detailed discussion of 
the earh adult tuberculous process (Jruh- 
mjiltral) The data on tlie development, 
diagnosis, and differentiation of earh tuber- 
culous cavities arc also of unusual interest 
1 he statements on the v alue of rocntgcnoscopj , 
X ra\ paper, stcrcoscopv , and scnal roentgenog- 
raphv arc of considerable v alue, although 


many of the author’s conclusions will not be 
generally accepted 


The Rahiologv' of Bones and Joints By 
James F Brailsford, M D (B’ham), 
M R C S (Eng ), Radiological Demonstrator 
in Living Anatomy, the Umversity of 
Birmingham, Honorary Radiologist to the 
Queen’s Hospital, Birmingham, Honorary 
Radiologist to the Royal Cripples’ Hospital 
and the Warwickshire Orthopedic Hospital, 
Radiologist to St Chad’s Hospital and the 
City of Birmingham Infant Welfare Cen- 
ters, Late Radiologist, the Birmingham War 
Hospitals and Mimstry of Pension Hos- 
pitals Fabnkoid binding, 500 pages and 
310 illustrations Pubhshed by WiUiam 
Wood and Company, Baltimore, 1934 
Pnce $9 00 


Extensive radiologic expenence, knowledge 
of climcal medicine, and a keen appreciation of 
relativ’-e values are apparent upon every page 
of this beautifully pnnted and excellenHy 
illustrated v'olume Furthermore, the mdex is 
splendid and this is always appreciated by those 
who consult a book for help upon both the usual 
and unusual in roentgen practice A good mdex 
does not always secure the praise deserved, but 
a bad index can bamsh an otherwise useful 
book to obhvuon Even the table of contents 
IS extensive and v^aluable m Mr Brailsford’s 
book 


The author devmtes an ample chapter to the 
discussion of each of the ordinar5>- anatomical 
divisions and joints of the skeleton, lists and 
discusses the usual deformities, congenital 
and acquired, together with the pathological 
displays which are characteristic The sense of 
v^alues of tlie author is apparent when he 
devotes four chapters to the spine, its defonm- 
ties, congenital v^anations, and pathological 
V aganes 


me author has certainly completed his 
ambition to desenbe and illustrate bone changes 
m health, deformity, and disease, to indicate 
the significance of the roentgen evudence and to 
record the advances m roentgenology that up to 

hteratme^'*^ Present only m the journal 


- - pjcKine up this 

book at a publishers’ exhibit and then replacing 
it upon the rack as just another book on roent- 
gen interpretation But, upon looking through 
purposes, he was so impressed 

bo^that hTfn nT' informa- 

tion that he found himself reading whole chan- 

discover only an absence of nara- 
thjToid calcium deficienc} discussion Tins is 

ject IS not settled, ,t is onlj muddled by the 
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inadequacy of final information and clinical 
support of tlic onginal contentions of carlj 
contnbutors So Mr Brailsford is probablj 
correct in omitting this controversial 
subject 

If anj practising roentgenologist possesses 
Koclilcr's volume upon the borderline of the 
normal and abnormal in “Rocntgcnologi ” and 


Geschickter and Copeland’s tome on “Bone 
Tumors” and now adds Brailsford’s "Radiology 
of Bones and Joints,” he ivill have completed 
his library for bone displays upon the roentgen- 
ray film Of course, to-morrow may provide 
another and all-comprehensive volume, but until 
to-morrow comes let us rest content with the 
possession of this excellent book 
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APPARATUS 

ToniogTnph\ II (Tlicorclical Considerations) G 
Grossmnnn I ortschr n d Gcb d Rfinlgenstmhlcn 
19d5 SI, 101-20S 

Geoinclnc and plijsical dUibcralions of the lanous 
ttclinical and practical tomographic propositions This 
paper should be rend in the original bj those interested 
m the subject 

H A JARRP MD 

CANCER (THERAPY) 


Cancer of the Che-ck (Huccnl Mucosa) Studs of 99 
Cases iMth Results of Treatment at the End of Tiec 
Years Unjcsl Marlin and Otto H Pfliieger Arch 
Surg Mnj , 19)'j 30, 711-747 (Reprinted b> per 
mission from British Med Jour Sept 21. 1915, p 
44 of epitome of Current Medical I iteraliirc ) 

The authors ret leii 99 cases of carcinoma of the cheek 
iiliich occurred in the fisc >ear period from 1925 to 
1929 The senes included all cases hoivcscr adsanced 
in uhich there was histologic proof of the presence of 
cancer, and the end results are based on the histones 
of patients obsersed for fisc jenrs or longer 

Cancer of the cheek is chicflj a disease of old age 
and IS nine times as frequent among men as among 
women Tlie niid portion of the cheek, opposite the 
occlusal lescl of the teeth is the most common site 
although the disease ina} appear anjai here on the buccal 
mucosa or in either of the buccogingii al grooses Di 
rcct local extension of the priinarj growth into the ad 
jacent soft parts maj take place at an carl) stage of 
the disease and was seen in o\er 00 per cent of coses 
Chronic irritation to the buccal mucosa b) sharp or 
broken teeth ill fitting dental appliances s)'phihs 
and tobacco is the most obsious ctiologic factor m 
carcinoma of the cheek There was c% idcncc of dental 
irritation m 23 cases Leukoplakia was found m about 
70 per cent of cases 

Cancer of the check is found to be epidermoid car 
emoma m 95 per cent of cases The disease is sj-mptom- 
Icss in the carl) stages and appears at first os a small 
ulcerated indurated mass which ma) or ma) not pro 
trude above the surface of the mucosa Unless the 
lesion begins m the center of the check the tcndcnc) 
IS toward an early invasion of the upper or 
the lateral pharymgcal wall or the palate 
tumor enlarges it becomes fissured and 
fection takes place followed by swellmg of rte cheek 
and tenderness or pain Metastasis. usuaU) to the 
submaxillary lymph nodes, occurs comparatively late 

m the course of the disease 

The most successful treatment was found to be a 
combmauon of irradiaUon and ““ 

Of the group under review 28 patients have been free 
from disease for from fiv e to eig ht years 

The RelaUvc Value of Surgery Radium and Roent 
gen Therapy m Carcinoma of the Breast Isaac Levon 
Jour Roentgenol and Rad Ther January, 1935 

radium and roentgen therapy are the only 


As the 
in 


methods In our possession for treatmg cancer of the 
breast The modem methods of radical surgery m 
cancer of the breast represent a great adv ance over the 
old methods However, even with the latest methods 
of surger) not more than 10 per cent of all patients 
remain well five years after operation 

In vnew of the small percentage of the successful 
cases. It is advisable not to differentiate so severely be- 
tween radical and palliative surgery on the one hand, 
wndtn the indications for surgery and, on the other use 
less extensive methods of operating Surgery should 
not lie considered as the only therapeutic method but 
rather ns on indispensable adjuvant to radiotherapy 
Elect rosurgciy may improve the surgical results 
Radiotherapy is the nearest to a spe-cific remedy we 
possess in cancer and is, from this standpoint superior 
to surgery and has a wader applicability Lunita 
tions of mdiolhcmpy arc of such a nature as to be 
frequently overcome by a correct co-ordination with 
surgery 

S M Atmns M D 


CARBUNCLES 

Roentgen Treatment of Carbuncles WTiitmer B 
Eiror Am Jour Roentgenol and Rad Ther January, 
1915, 33, 71-74 

In the past three years the author has treated 56 
carbuncles with \ rav therapv and produced like many 
other roentgenologists brilliant results He deplores 
the surgeons and phvsicmns failure to use this method 
of treatment more frequently and bchev cs their apathy 
due to Ignorance of it Only one of these cases failed 
to respond and required surgical excision, which failed 
to save the patient 

Roentgen rays of 127-150 kv with 0 to 3 mm A1 
were employed depending on the depth of the lesion 
From 200 to 250 r were applied as the imtial dose and 
from 100 to 150 r in a day or two if proper reaction had 
not occurred 

The usual course of events were mtensification of 
pam and elevation of temperature two to three hours 
after treatment followed by marked relief of pain 
vnthin a few hours disappearance of induration and 
sharp localization of the lesion in from 24 to 48 hours, 
drainage through a single opening and general sub 
jectivc improvement The acute inflammatory phase 
of the lesion usually subsided entirely in about two 
weeks and the resultant scar was very slight — some 
were completelv aborted 

This treatment should be instituted as early as pos 
sible In every case the patient is kept under surgical 
observation for other steps when necessary — usually 
only for very slight incision 

S M Atkins M D 


DIATHERMY 

Deep Effect and Locahzntion m the Short Wave 
Condenser Field F Nagelschmidt British Jour 
Radiol July 1636 8, 449-450 (Repnnted by per 
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apparatus 

Tomogmph> 11 (Theoretical Considerations) G 

m“™ .-Sr'"' * ■' 

GoOTctnc and ph>sical deliberations of the s-anous 
technical and practical tomographic propositions This 
paper should l>c read in the ongtnal In those mlcrestcd 
in the subject 


H A Jarrf, M D 

CVNCER (THERAPY) 

Cancer of the Check (Ilnccal Mucosa) Studs of 99 
Cases uith Results of Treatment at the End of Eivc 
Years Hnjes E Martin and Otto H Pfliiegtr Arch 
Surg Ma> 1915 30, 731-7-17 (Reprinted bj per 
mission from nntish Mtd Jour Sept 21 103> p 
‘I*! of npilomt of Current Medical Literature ) 

The mil hors rc\ ig\s (K» eases of carcinoma of the cheek 
which occurred in the fi\c >car period from 1025 to 
1029 TIic senes included all eases houc\cr ndianccd 


meth^s m our possession for treating eaneer of the 
breast The modem methods of radical surgery in 

a g^cat advance oveTthe 
old methods However even with the latest methods 
of surgery not more than 10 per cent of all patients 
remain well five jears after operation 
In view of the small percentage of the successful 
cases It IS advisable not to differentiate so severely be- 
tWMn radical and palliative surgery on the one hand, 
widen the indications for surgery and on the other use 
less extensive me.hods of operating Surgery should 
not be considered as the only therapeutic method, but 
miller, as an indispensable adjuvant to radiotherapy’ 
Licctrostirgerj may improve the surgical results 
Radiotherapy is the nearest to a specific remedy me 
possess m cancer and is, from this standpoint supenor 
to surgery and has a wider applicability Limita 
tions of ridiothcrapy arc of such a nature as to be 
frcquentlv overcome by a correct coordination with 
surgerv 


in winch there was histologic proof of the presence of 
cancer, and the end results are based on the histones 
of patients observed for five years or longer 

Cancer of the check is cliicfiy a disease of old age 
and IS nine times as frequent among men as among 
women The intd portion of the check opposite the 
occlusal level of the teeth is the most common site 
although the disease mav appear any-where on the buccal 
mucosa or in either of the huccogingiv al grooves Di 
reel local extension of the pnmary growth into the ad 
jacenl soft parts may take place at an early stage of 
the disease and was seen m over 00 per cent of cases 
Chrome irritation to the buccal mucosa by sharp or 
broken teeth ill fitting dental appliances syphilis 
and tobacco is the most obvious ciiologic factor in 
carcinoma of the cheek There was evidence of dental 
irritation in 23 cases Leukoplakia was found m about 
70 per cent of eases 

Cancer of the check is found to he epidermoid car 
cinoma in 95 per cent of eases The disease is symptom- 
less in the early stages and appears at first ns a small 
ulcerated, indurated mass, which may or may not pro- 
trude above the surface of the mucosa Unless the 
lesion begins in the center of the check the tendency 
IS toward an early invasion of the upper or lower jaw, 
the lateral pharyngeal wall or the palate As the 
tumor enlarges it becomes fissured and necrotic, in- 
fection takes place followed by sw^Ihng of the check 
and tenderness or pain Metastasis usually to the 
submaxillary lymph nodes, occurs comparatively late 
in the course of the disease 
The most successful treatment was found to be a 
combmation of irradiation and surgical intervention 
Of the group imder review, 2S patients have been free 
from disease for from five to eight years 


S M Atxivs M D 


CARBUNCLES 

Roentgen Treatment of Carbuncles WTiitmer B 

^ Roentgenol and Rad Thcr January 

1035 33, 71—74 

In the past three years the author has treated 50 
carbuncles wnih x ray therapy and produced like many 
other roentgenologists brilliant results He deplores 
the surgeons and physicians failure to use this method 
of treatment more frcquentlv and believes their apathy 
due to Ignorance of it Only one of these eases faded 
to respond and required surgical excision which failed 
to save the patient 

Roentgen rays of 127-150 kv wath 0 to 3 mm Al 
were employed depending on the depth of the lesion 
From 200 to 250 r were applied as the imtial dose and 
from 100 to 150 r in a day or two if proper reaction had 
not occurred 

The usual course of events were intensification of 
pain and elevation of temperature two to three bows 
after treatment followed by marked relief of pain 
within a few hours disappearance of induration and 
sharp locahration of the lesion in from 24 to 48 hours 
drainage through a single opening and general sub 
jective improvement The acute inflammatory phase 
of the lesion usually subsided entirely m about two 
weeks and the resultant scar was very shght — some 
were completely aborted 

This treatment should be instituted as early as pos- 
sible In every ease the paPent is kept under surgical 
observation for other steps when necessary — usually 
only for very slight incision 

S M Atkins ^ 


The Relative Value of Surgery, Radium and Roent- 
gen Therapy m Carcinoma of the Breast Isaac Levin 
Am Jour Roentgenol and Rad Ther , January 1935, 
33, 69-70 

Surgery, radium and roentgen therapy are the only 


diathermy 

Deep Effect and Loealiration m the Short Wavt 
Condenser Field F Nagelschmidt Bntlsh Jour 
Radiol July 1935 S, 449-456 (Repnnted by 



mission from Bntish Med Jour, Sept 21, 11125, p 
45 of Epitome of Current Medical I ucrature ) 
Pfonuuent difficulties m the technic of short \\ii\c 
thcrapi are according to this author, that the condenser 
field suffers deformation bj the introduction of nnj 
object into the field betueen the two electrodes, the 
intense radiation which ennnates in all directions from 
the electrodes the wires, and the patient, and the 
absence of aiij practical nicasuniig detnee He be 
hcics that he has been able to otcrcomc the first two 
of these sufTicicnlh for practical purposes He inter- 
poses sititabh shaped nusilian dielectric electrodes m 
order to concentrate the majontj of the power of the 
whole field cnergj to a desired part of the portion of the 
bod> to be iiradiatcd Contact mth the auxiltan 
electrodes (with or wathout a small air space between 
the metallic pole plates) and the diclcctncs reduces 
constderablj radiation losses bj its damping effect 
The size of the metallic pole plates can be rclali\cl> 
small The dielectric cmploj cd (a glass tube containing 
white of egg) brings about an exact localization of the 
healing W2icn the size or fonn of the part to be ir- 
radiated is unsuitable the difficultj can be suniiountcd 
b> the introduction of auxiliarj electrodes of wax- 
paraffin mixtures or agar with certain admixtures 


DOSAGE 

The Testing of the Calibration of Small Chamber 
Dosage Meiers G Spiegler and K Juns Strahlcn- 
thcrapie, 1935, 54, 174-181 
The authors found that tests used so far for the 
calibration of small ionization chambers do not satis 
factonlj detect x-nnations due to changes in atmospheric 
pressure and temperature Errors in dosage nia> be 
as high as 10 per cent Thej constructed therefore, a 
new standard of comparison based on beta radiation 
of radium which indicates changes proportional to 
fluctuation in pressure and temperature 

Ernst A Poiile, M D , Ph D 


ENDOCRINE GLANDS 

Roentgen Examination in Endocrine Palhologj 
J Morelle and H Sal6 Jour de Radiol et d Elcctrol , 
July, 1935 19, 360-400 (Repnnted bj permission 
from British Med Jour Sept 21, 1935, p 45 of Epit 
ome of Current Medical Literature ) 

The authors review comprehensivelj the part which 
radiology may play in eluadatmg diseases of endoenne 
etiology Thus diminution of the normal transparency 
of the pituitary suggests calcareous impregnation, while 
granular concretions may be recognized in its fossa or 
changes in its immediate neighborhood affecting the 
bone or brain Early calcification may similarly be 
recognued m the pineal gland but must be differen- 
tiated from calcareous changes in the choroid plexuses 
which are generally bilateral and give nng-shaped 
shadows Intra parenchymatous calcareous deposits 
may also be seen m the thyroid gland espeaally m 
a enomatous degeneration ThyToid hypertrophy 
appears as a diffuse shadow and retrosternal extension 


can be distinguished when present Radiological 
cxammalion dunng deglutition is particiihrly helpful 
In hy ptrlhx roidism and hypothyroidism the skeletal 
changes arc discernible, while in the latter condition 
disturbances in the heart and digestive tract may be 
observed Tumors of the paratliyToid and suprarenal 
glands can also be delected 


THE EYE 

Rocnlgcnograms of Calcareous Cataracts Eugen 
xon Engdmaycr ROntgcnpraxis, \ugust, 1925, 7, 
520-522 

The rocntgcnograpliic appearance of a calcareous 
cataract of the lens is described The roentgen examina- 
tion IS able to differentiate between the different tyffics 
of calcareous cataracts because it is able to demonstrate 
xcry fine details of structure 

HansW Hefkc MD 


FEVER THERAPY 

Preimiinary Study of the Effect of Artificial Eever 
upon Hopeless Tumor Cases Stafford 1 Warren 
Am Jour Roentgenol nnd Rad Thcr January , 1935 
33, 75-S7 

There is tn vitro (and some iii riro) expenmcntal 
evidence suggesting a definite thermal death time" 
for transplantable animal tumors at high fcbrilt tem- 
peratures There is a distribution of heat by the 
ciTCulatmg blood m the (cbnlc stale so that the internal 
organs and tumors m animals, and presumably in 
humans, reach and can be maintained at any predcler- 
mmed temperature lev cl This is usually ncarh equal 
to the rectal temperature 

Upon this basis, 32 hopelessly advanced human 
cases of different types of malignant disease were 
treated by generalized fever therapy and by a combma 
tion of fever therapy at 41 5° C and deep roentgen 
therapy 

In cases prevnously treated by deep roentgen therapy , 
and m untreated cases fever therapy seems to have a 
definite destructive effect upon the tumor cells The 
amount of destruction and its duration vary from case 
to case Eurther work on this aspect of the treatment 
of mohgnant disease seems to be warranted m the hope 
of obtaining an additional aid m the treatment of this 
malady It should be emphasized that no results 
approaching cure have yet been obtained by this pro- 
cedure 

S M Atkins, M D 






(DIAGNOSIS) 

Roent^ologic Determination of Normal and Ab 
FoUowmg Operation on the Stomach 
and Duodenum B R JOrkhn Am Jour Roent- 
genol and Rad Thcr April, 1935, 33 468-480 

tion nf ^ ■oPetaUve from pre-operative examina 
e stomach, however, the banum meal should 
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APPARATUS 

TomoETnplij II (Theoretical Considerations) G 
Grosstnann Tortschr a d Gtb d ROntgenstralilcn, 
191'), 51, 191-20S 

Geometric and pli> sicil deliberations of the various 
technical and practical tomographic propositions Tins 
paper should lie read in the original b> those interested 
in the subject 

H A Jarrp, M D 

CANCER (THERAPY) 


Cancer of the Cheek (Buccal Mucosa) Study of 99 
Cases with Results of Treatment at the I'nd of Tive 
Years Ha>es 1 Martin and Otto H Pllucgcr Arch 
Surg. Ma>, 1935 30, 711-7-17 (Reprinted b> per 
mission from British Med Jour , Sept 21, 1915, p 
•4-1 of Lpitonie of Current Medical Literature ) 

The authors re\ lew 90 eases of carcinoma of the check 
which occurred in the fiee >car period from 1025 to 
1929 Tlic senes included all cases however adeanced, 
in which there was histologic proof of the presence of 
cancer and the end results are based on the histones 
of patients observed for five jears or longer 

Cancer of the check is chicn> a disease of old age, 
and IS nine tunes as frequent among men as among 
women The mid portion of the check opposite the 
occlusal level of the teeth, is the most common site 
although the disease ma> appear an>m here on t he buccal 
mucosa or in cither of the buecogmgival grooves Di 
rect local extension of the primarj growth into the ad- 
jacent soft parts iiiaj take place at an earl> stage of 
the disease and was seen m over 00 per cent of cases 
Chrome irritation to the buccal mucosa b> sharp or 
broken teeth, ill fitting dental appliances s>-phihs 
and tobacco is the most obvaous ctiologic factor in 
carcinoma of the check There was ev idence of dental 
irritation in 2.1 cases Leukoplakia was found m about 


70 per cent of eases 

Cancer of the check is found to be epidermoid car 
emoma in 95 per cent of eases Tlic disea^ is 
less in the early stages and appears at first ns a sma 
ulcerated, indurated mass, which ma> or 
trude above the surface of the mucosa Unles the 
Il^lon begins in the center of the cheek 
IS toward an early invasion of the “PP'^^^ 
the lateral pharyngeal wall or the P^ate As the 

m the course of the to be a 

OftrgTp und""" S paoStTLve'^^ree 
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methods in our possession for treatmg cancer of the 
breast The modem methods of radical surgery in 
cancer of the breast represent a great advance over the 
old methods However even with the latest methods 
of surgerj not more than 10 per cent of all patients 
remain well five tears after operation 

In view of the small percentage of the successful 
cases It IS advisable not to differentiate so sevcrclj be- 
tween radical and palliative surgerj on the one hand 
wnden the indications for surgerj and, on the other use 
less extensive methods of operating Surgen should 
not lie considered as the onlj therapeutic method, but 
rather as an indispensable adjuvant to radiotherapy 
Elcctrosurgcrj maj improve the surgical results 
Radiotherapj is the nearest to a specific remedy we 
possess in cancer and is from this standpoint superior 
to surgerj and has a wider applicability Liraita 
lions of radiotherapj are of such a nature as to be 
frequent Ij overcome bj a correct co-ordination with 
surgerj 

S M Atkins M D 


CARBUNCLES 


Roentgen Treatment of Carbuncles H'hitmer B 
Firor Am Jour Roentgenol and Rad Ther January 
1935, 33, 71-74 

In the past three years the author has ireateu oo 
carbuncles with x ray therapj and produced like many 
other roentgenologists, brilliant results He dep wte 
the surgeons and physicians failure to use this met 
of treatment more frequently nnd believes their apa y 
due to Ignorance of it Onlj one of these cases e 
to respond and required surgical excision, which a e 
to save the patient 

Roentgen rays of 127-150 kv with 0 to 3 mm 
were cmplojcd depending on the depth of the esion 
From 200 to 250 r were applied as the initial dose w 
from 100 to 150 r in a day or two if proper reaction a 


not occurred , 

The usual course of events were intensification o 
pnin and elevation of temperature two to three ours 
after treatment followed by marked relief o pam 
within a few hours disappearance of induration a^ 
sharp localixation of the lesion in from 24 to 
dramage through a single opening and gea 
jectivc improvement The acute inflammatory P 
of the lesion usually subsided entirely m about tw 
weeks and the resultant scar was very shght—some 


were completely aborted 

This treatment should be instituted as early as pos 
sible In every case the patient is kept under surgical 
observation for other steps when necessary-usually 


only for very slight incision 


S M Atkins M D 


diathermy 


Effect and Locahiation m the Short Wave 
Field F Nagelschmidt British Jour 
July 1935 8, 449-456 (Reprinted by per- 
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mission from Bntish Med Jour Sept 21 lOiS, p 
45 of Lpitomc of Current Mcdicil Literature ) 
Prominent difficulties lu the technic of short unec 
thcrap} arc accordinBto this author, that the condenser 
field suffers dcfomiatiou hj the introduction of any 
object into the field between the two cle-ctrodcs, the 
intense radiation which cuinnates in all directions from 
the electrodes, the wires, and the patient, and the 
absence of anj practical nicasiiriiig dee ice He be 
licies that he has been able to oeercoine the first two 
of these sufficientlj for practical purposes He inter- 
poses suitable shaped auxiliary dielectric electrodes in 
order to concentrate the majority of the power of the 
evholc field energy to a desired part of the portion of the 
body to be irradiated Contact eeitli the auxiliary 
electrodes (with or wathout a small air space beteecen 
the metallic pole plates) and the dielectrics reduces 
considerably radiation losses by its damping cfTcct 
The size of the metallic pole plates can be relatively 
small The dielectric employ cd (a glass tube containing 
white of egg) brings about an exact localization of the 
heating WTicn the size or fonit of the part to be ir- 
radiated is unsuitable the difficulty can be surmounted 
by the introduction of auxiliary electrodes of wax- 
parafhn mixtures or agar walh certain admixtures 


DOSAGE 

The Testing of the Calibration of Small Chamber 
Dosage Meters G Spicglcr and K Juris Strahlcn 
therapie, 1935, 54, 174-181 
The authors found that tests used so far for the 
calibration of small ionization cliambcrs do not satis 
factonly detect variations due to changes in atmospheric 
pressure and temperature Errors in dosage may be 
as high os 10 per cent They constructed, therefore, a 
new standard of comparison based on beta radiation 
of radium, which indicates changes proportional to 
fluctuation in pressure and temperature 

Ernst A Pohle, M D , Ph D 


ENDOCRINE GLANDS 
Roentgen Examination in Endoerme Pathology 
J Morelle and H Sol6 Jour de Radiol ct d Electrol , 
July, 1936, 19, 360-400 (Reprinted by permission 
Rom British Med Jour , Sept 21, 1935, p 46 of Epit- 
ome of Current Medical Literature ) 

The authors review comprehensively the part which 
radiology may play m elucidating diseases of endoerme 
etiology Thus diminution of the normal transparency 
of the pitmtary suggests calcareous impregnation while 
Sranular concretions may be recognized in its fossa or 
o^nges m its immediate neighborhood affecting the 
oone or brain Early calcification may similarly be 
'^^^usuized m the pineal gland but must be differen- 
tiated from calcareous changes m the choroid plexuses 
''T ^ are generally bilateral and give rmg shaped 
ows Intra parenchymatous calcareous deposits 
Way also be seen m the thyroid gland especially m 
a enomatous degeneration Thyroid hypertrophy 
appears as a diffuse shadow and retrosternal extension 


can be distinguished when present Radiological 
examination dunng deglutition is particularly helpful 
In liypcrthyToidisni and hypothyroidism the skeletal 
changes are discernible while in the latter condition 
disturbances in the heart and digestive tract may be 
obserxed Tumors of the parathyroid and suprarenal 
glands can also be detected 


THE EYE 

Rocntgenogmins of Calcareous Cataracts Eugen 
\on Engclmaycr Rdnfgcnpraxis, August, 1935, 7, 
520-522 

The rocntgenographic appearance of a calcareous 
cataract of the lens is described The roentgen examina- 
tion IS able to differentiate between the different tyffies 
of calcareous cataracts because it is able to demonstrate 
xery fine details of structure 

HansW HnpKE, M D 


FEVER THERAPY 

Preliminary Study of the Effect of Artificial Eexer 
upon Hopeless Tumor Cases Stafford I Warren 
Am Jour Roentgenol and Rad Tlicr , January, 1035 
33, 75-87 

There is tn rilro (and some i« I'ino) cxpcnmental 
evidence suggesting a definite thermal death time” 
for transplantable animal tumors at high febrile tem- 
peratures There is a distribution of heat by the 
circulating blood in the febrile state, so that the internal 
organs and tumors m animals, and presumably m 
humans, reach and can be maintained at any predeter 
mined temperature level This is usually nearly equal 
to the rectal temperature 

Upon this basis, 32 hopelessly advanced human 
cases of different tyqics of malignant disease were 
treated by generalized fever therapy and by a combina- 
tion of fever therapy- at 41 6° C and deep roentgen 
therapy 

In cases previously- treated by deep roentgen therapy, 
and in untreated cases fexair therapy seems to have a 
definite destructive effect upon the tumor cells The 
amount of destruction and its duration x-ary from case 
to case Further work on this aspect of the treatment 
of malignant disease seems to be xvarranted m the hope 
of obtaming an additional aid m the treatment of this 
malady It should be emphasized that no results 
approaching cure have yet been obtained by this pro- 
cedure 

S M Atkins, M D 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Roentgenologic Determination of Normal and Ab- 
normal Results Followmg Operation on the Stomach 
and Duodenum B R Kirkhn Am Jour Roent- 
genol and Rad Ther April 1935, 33, 468-480 
There is no essential difference m the roentgenologic 
technic of post operative from pre-operative examma- 
tion of the stomach however, the banum meal should 



be adininisttrcd more Mowlj in order llml adequate 
study of the mucosal pattern and operatne stoma mn> 
not be obscured 

Wien the first post operative stud> is made shortl) 
after surgerj has been [icrfonned Uie stomach is apt 
to be found atonic and conlainiiig more or less secrc 
fron m the region of the iieu sioma There is apt to 
be more or less irregtihnt} prol)abl> due to tissue 
swelling and the passage of the opaque mnlcrial through 
the new opciimg is ajit to be slow er than w ill be observ cd 
later on Keen after man> >cars the stoma does not 
tend to close etcept ns the result of marginal ulcers or 
other diseases On the other hand if the pvloriis was 
tilocked bj sutures it will not remain closed but 
nsunll> reopens watlnn a few weeks 

The roentgenologic findings imniediatelv and re 
moleh following siirger> arc descnlicd for the various 
more common gastric operations including Ibllrotli I 
Billroth If sUeve resection local resection total 
gaslrcclom> (pvloroplast j , gastradtiodenostom> .eiilcro 
enleroslomv, both in cases in wliicli the desired results 
arc obtained and in certain instances wherein com 
plications and abnormal results follow 

Conceniing obstruction occurring after operation the 
following cause-s maj be the basis for the disturbed 
phjsiologj kinking of jejunal wall opposite stoma, 
prolapse of gastric mucosa into stoma, closure of the 
stoma , acute angulation at the duodenojejunal juncture, 
constriction ol jejunum b> conlractton of opening in 
transverse mesocolon votvailus of the efferent jejunal 
segment hernia of the jejunum through the opening 
in the mesocolon, and intussusception of the jejunum 
into the stomach 

Lrrors in surgical technic have not licen conimonlj 
encountered by the author There is of course a 
fairlj wide range in determining size and location of 
the stoma and length of the proximal jejunal segment 
which should be neither too short nor too long 

J E Haann M D 


GENITO-URINARY TRACT 
(DIAGNOSIS) 

Rupture of the Urinary Bladder Louts Berger 
Am Jour Surg , September, 1935 29, 400-^02 
The author reports a case of rupture of the bladder 
From the history and findings of his cose one is led to 
speculate as to the cause of the rupture The question 
anscs as to the possibility of an incomplete rupture 
occurring at the time of the injurj namely the leaving 
of all coats except ihe peritoneum which holds the 
bladder intact until at some future time coughing or 
over-distcntion may give rise to a tear m the pentoneum 
Itself with subsequent complete rupture 

Davis H Pahdou. MD 


GRENZ RAYS 

■roblcms in Grenz ray Therapy Fnednch Kalz 
ihlentherapie 1935 54, 90-113 

•he author undertook a very detailed study of t e 


skin reactions following exposure to Grenz rays under 
a large variety of conditions He found that the re 
action occurs in c> cIlv as described before bv Micscher 
for ordinary roentgen rays Eollowing doses of from 
500 to 1 500 r the cry tlicnia usually occurs m three 
cycles with the peak m the third cycle Fractional 
application of the dose reduces intensity and duration 
of tlic skin reaction even after doses of from 000 to 
1,000 r Some cases show erythema with a bluish hue 
indicating a late injury of the blood vessels Oc- 
castouallv there occurs a so-called early cry thema ' 
which IS quite different from the usual erythema 
Hyperemia of the skin brings out the irradiated area 
even years after the exposure The article is well 
illustrated 

Trsst a Poiilc M D , Ph D 


HEART AND VASCULAR SYSTEM 

TIic Clinical \ alue of Cardiac Measurements in 
Dorsovenlral and Oblique Projections J G Dillon 
nndj B Giircwiisch Tortschr a d Gcb d ROntgen 
slrablen, 10 {5, 51, lSO-190 
A discussion of llie various important methods of 
cardiac measurements advocating the procedure of 
Walter Tray (Am Jour Roentgenol and Rad Ther 
1032, 27, 177, 5.S5, 729) as it permits of estimation of 
the size of each ventricle 

H A Jarre M D 


THE KIDNEYS 


Contusing Clinical Mamfcstatioas of Malignant 
Renal Neoplasms C D Creevy Archiv Internal 
Med , June 1936 55, 895-010 
The first symptom of a malignant neoplasm of the 
kidney is often due not to the primary tumor itself 
but to a distant metastasis or to extension to a neighbor- 
ing organ Such a metastasis or extension may mimic 
a neoplasm of the bone pulmonary disease a lesion of 
the brain spinal cord or penpheral nerv es cirrhosis of 
the liver a lesion of the stomach or colon ora tumor of 
the neck or it may cause unexplained anemia fever or 
cutaneous lesions It may also cause confusion with 
other diseases of the urinary tract or be masked by 
them The pnmary tumor may be mistaken for an 


ovarian cyst An additional case is reported in which 
the diagnosis was not made during hfe because of an 
associated undulant fever 

The lesions arc best recognized in obscure cases by 
bearing in mind the possibility of a renal tumor ehcit 
mg an accurate history and subjecting the patient to 
a careful physical examination then excluding or 
ascertaining that diagnosis by intravenous urograms 
supplemented as is often necessary by retrograde 

pyelognuns , , 

There was no instance m this group of solitary bony 
metastasis Thirty six different orgatis-counlmg 
bones as one organ system-were involved by met^ 
tasu; in 92 cases of malignant renal neoplasms reviewed 
Twelve different bones were 

E M Shebesta M D 
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